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The objective of this investigation was to initiate the first study of Human 
Papillomavirus (HPV) vaccination acceptance among South Asian parents living in the 
USA. The primary focus of this study was to identify the knowledge, awareness, 
acceptance, and those factors that influenced South Asian parents’ decision regarding the 
vaccination of their children against HPV. 
This research utilized a cross-sectional study design conducted among South 
Asian parents in Indianapolis and the Greater Lafayette area of Indiana. The data were 
collected online using Qualtrics survey software. The survey included six segments 
containing questions on: socio-demographic information, knowledge and source of 
information about HPV, cervical cancer, genital warts, and other relevant questions.  
The study sample consisted of 136 participants which was diverse in terms of age, 
sex, country of origin, and religion. The participants were highly educated with 71.3% 
having or completing a graduate degree. Among all participants, 58.8% were females and 
41.2% were males. In this study females were more knowledgeable than men. Duration 
of stay in the US, annual household income and family history of cancer were the key 
determinants of HPV related knowledge. More parents were willing to vaccinate
xi 
 
daughters than sons (55.8% vs 41.3%). The primary reasons for supporting HPV 
vaccination was a doctor’s recommendation, and a concern for their children’s health. On 
the other hand, influential factors that deterred parents to vaccinate their children were 
lack of information about the vaccine, fear of side effects, lack of a doctor’s 
recommendation, and children perceived to be not at risk because of a cultural restriction 
of premarital sex. 
There existed a large gap in knowledge and awareness of HPV knowledge among 
South Asian parents which affected their acceptance of HPV vaccination. A significant 
difference of acceptance was observed between fathers and mothers and acceptance of 
HPV vaccination was different for sons than daughters. The findings suggested increased 
media coverage and involvement of doctors and pediatricians would help to achieve 
higher awareness and acceptance of HPV vaccination. 
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CHAPTER 1. INTRODUCTION 
1.1 Introduction 
Vaccination against Human Papillomavirus (HPV) infection has been offered 
since 2006. The HPV vaccine has proven to significantly reduce the risk of cervical 
cancer, one of the most common cancers in women worldwide. Infection of two lethal 
HPV types 16 and 18 that are responsible for 70% of the cervical cancers can now be 
prevented effectively by three doses of vaccines [1]. The Advisory Committee on 
Immunization Practices (ACIP) recommended vaccination against HPV for 11-12 years 
old boys and girls before the onset of sexual activity with catch-up vaccination through 
age 21 years for boys and 26 years for girls [2, 3]. According to the 2012 National 
Immunization Survey (NIS) data reported in Morbidity and Mortality Weekly Report 
(MMWR) August 30, 2013, HPV vaccination rate was 53.8% among U.S. adolescent 
girls and 20.8% among adolescent boys [4]. However, despite ACIP’s recommendation, 
the HPV vaccine uptake rate remained below the optimum level for some communities 
and ethnic groups such as Asian Americans. South Asians, a rapidly growing Asian 
subpopulation in the USA, became an important population of interest for increasing 
vaccine compliance. An essential goal of Healthy People 2020 was to eliminate 
disparities in immunization rate associated with race, ethnicity and other factors [5,6]. It  
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was therefore essential to understand the determinants of HPV vaccine adoption and 
acceptance among ethnic minority groups such as South Asian immigrants in order to 
develop appropriate information so that immunization disparities could be eliminated. 
Realizing these needs, the purpose of this study was to explore the knowledge, 
acceptance and key factors that may play critical roles in determining the adolescent 
vaccination initiation among a subpopulation of South Asian parents living in Midwest 
USA. 
1.2 Background 
In 2012, 18.9 million Asian American were living in the USA [7]. Asian 
Americans comprised 5.6% of the total US population with a quarter of these being from 
South Asia [8]. After the major reform of immigration law in 1965 [9], the United States 
experienced an unprecedented increase in South Asian populations which included 
immigrants from Bangladesh, India, Nepal, Pakistan, and Sri Lanka. South Asian 
immigrants were the fastest growing of all Asian immigrants in the last two decades with 
a growth rate of 106% from 1990 to 1999 and 63% from 2000 to 2010 [8]. According to 
the 2010 Census, there were 2.4 million South Asians living in the United States [8]. 
However, little is known about the health concerns of South Asians despite being the 
fastest growing population in US. 
South Asians (SA) were immigrants from countries that carried about 32% of the 
global cervical cancer burden and screening or preventive practice in these countries was 
extremely limited [10]. Similar trends continued as screening practices among SA in 
many subpopulations in US had been found low in some studies. Moreover, according to 
a Mortality Morbidity Weekly report by the Center for Disease Control and Prevention 
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(CDC), HPV vaccine uptake rate among Asian adolescent females (55.8%) was lower 
than the Hispanic (65.0%) counterpart [11]. The acceptance of HPV vaccine has also 
found to be low in Asian Americans than non-Hispanic whites and Hispanics.  
The above-mentioned disparities could be attributed to the fact that South Asian 
women experienced unique sociocultural issues while adjusting to Western societies. 
Several issues interfered while they adjusted to the Western cultures including their 
normative practice of ignoring preventative medicine and a great language difference 
which worked as barriers to access and utilization of health care services. Moreover, 
sexually related topics were considered sensitive and secretive in the Eastern cultures and 
were not openly discussed. Thus, obtaining sexually related health care services including 
screening of cervical cancer and treatment of sexually transmitted disease became very 
complicated for women from Eastern societies. [12] 
A core goal of Healthy People 2020 was to eliminate disparities in immunization 
rate associated with race, ethnicity and other factors. Large gaps regarding health 
information on SA population was a significant obstacle in achieving this goal. Moreover, 
there existed a significant deficiency of specific data and adequate statistics on the health 
status of this community, which greatly disrupted the delivery of services and inhibited 
the attempts of overcoming the health related disparities.  
Given the importance of adolescent HPV vaccination with the recent surge in 
South Asian immigration in USA, it was particularly important to focus our research and 
health promotion efforts for these communities.  
State activities have continued since 2006 according to the National Advisory Committee 
on Immunization Practices, which recommended routine HPV vaccination for children 
4 
 
between the ages of 11 and 12. There has been a concerted effort in many states to 
mandate HPV vaccination for entering sixth graders, albeit allowing parents to opt-out 
based on health, religions or philosophical bases. This accentuated the necessity of 
exploring parents’ acceptance of HPV vaccination for their adolescent children. 
Additionally, the need to improve health information regarding South Asian immigrants 
and to meet the goal of Healthy People 2020, it was of primary interest to initiate a study 
focusing on knowledge, acceptance, and factors that play key roles in South Asian 
parental behavior affecting the vaccination of their children against HPV. 
1.3 Research Questions 
The specific research questions are: 
1. What is the level of knowledge regarding HPV infection and the vaccine 
among South Asian parents with children between the ages of birth and 17? 
2. How willing are parents to vaccinate their children against HPV infection? 
3. What are the parents’ reasons for intended vaccine decision? 
4. Does the willingness to vaccinate differ depending on the sex of child? 
5. Does the willingness to vaccinate differ between mothers and fathers? 
 
1.4 Significance of the study 
The total number of South Asian immigrants in USA was 1,271,528 until 1999 
and this number increased to 2,417,059 at the end of 2010 [8]. A huge influx of South 
Asian immigrants in the last few decades has made them an important population-of-
interest for health interventions. Little or no health information was currently available in 
terms of HPV vaccination specifically on this significantly vital population, which was of 
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paramount importance to meet the Healthy People 2020 immunization goal. As 
immunization decisions of adolescents were primarily determined by parents, the 
proposed first study on South Asian parents in US initiated the collection of required 
information to find avenues of addressing the issues that may impede parents to choose 
HPV vaccination for their children.  This study in particular identified the culturally and 
ethnically sensitive issues related to HPV vaccine awareness and acceptability that were 




CHAPTER 2.  LITERATURE REVIEW 
2.1 Burden of HPV Infection in South Asia 
According to the World Health Organization (WHO) summary report [13], Asia 
carried a major burden of cervical cancer until 2010 with Southern Asia (SA) specifically 
contributing to the largest portion. This region of Asia, a population of 1.7 billion, ranked 
first among all other regions with total incidence of 169,854 cases, which accounted for 
approximately 32% of the global incidence and 54% of incidence in Asia. In SA, cervical 
cancer was the most frequently occurring cancer in women of all ages and the second 
most common cancer among women between 15 and 44 years of age. The age-
standardized incidence rate of cervical cancer in South Asia (25.0 per 100,000) was 
highest relative to the other regions with Nepal (32.4 per 100,000), Bangladesh (29.8 per 
100,000), and India (27.0 per 100,000) the leading countries.  The number of new cases 
of cervical cancer in SA was projected to be 265,382 by 2025.  
Cervical cancer was the leading cause of cancer mortality in SA women [13]. 
Annual number of cervical cancer deaths in this region was 93,818, which accounts for 
34% of global cervical cancer deaths and 59% of the deaths in Asia. It was the region 
with maximum age-standardized mortality rate of cervical cancer (14.4 per 100,000) 
among all Asian regions. Again, the maximum deaths occurred in Bangladesh, Nepal, 
and India with age-standardized mortality rate 17.9, 17.6, and 15.2 per 100,000 
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respectively. By 2025, the number of cervical cancer deaths in SA was projected to 
increase to 151,985 
 
 
Figure 2.1: Comparison of cervical cancer incidence and mortality rate. [15] 
  
It has been established that 70% of the cervical cancer was caused by human 
papillomavirus and HPV 16 and 18 were the most frequent types among women with 
cervical cancers [1]. A study conducted by Sankaranaraynan et al. [14] indicated a high 
prevalence of HPV infection (>10%) in general population of India, Bangladesh, Nepal, 
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and Sri Lanka. In India, high-risk HPV types were found in 97% cervical cancer cases 
and HPV- 16 and -18 were detected in 80% of the cancers. There were limited or no data 
on HPV prevalence in other SA countries.  
2.2 Prevention strategy 
Despite heightened incidence and alarming risk of deaths from cervical cancer, 
implementation of preventive measures in this region was significantly lacking. There 
were no state level policy and organized cervical cancer screening program in any 
country of SA. Local policy makers and social advocates were not conscious of the need 
for early detection and prevention of cervical cancer. Asymptotic screening was 
practically missing in the health care system of any SA country. Screening options were 
either opportunistic or sporadic. The cervical cancer-screening rate was 0.4% in 
Bangladesh among all women aged between 18 and 69 years screened every 3-years 
compared to 84% in USA. The same rate was 2.6% in India, 2.4% in Nepal, and 1.3% in 
Sri Lanka [14]. Due to inadequate screening practices, HPV infections were almost 
always unnoticed and persistent infections later developed into full blown cancers. 
As the development of an infrastructure for effective and widespread screening 
programs in a cost-effective manner was difficult, introduction of vaccination was viewed 
as a potential prevention measure for cervical cancer. In 2013, Cervarix and Gardasil 
were the two vaccines to prevent HPV infection. In many developed countries, HPV 
vaccine was being considered mandatory for young children. In March 2009, Cervarix 
was licensed in India and Bangladesh; Gardasil was licensed in India and Pakistan [13]. 
However, the prospect of including these vaccines in the Expanded Program of 
Immunization (EPI) (perceived as extremely high priority vaccines) was yet to be 
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determined. Therefore, screening and prevention of cervical cancer in SA remained a 
major concern for the coming decades. 
 
2.3 HPV vaccine and South Asian Parents 
The acceptability and prospect of HPV vaccination had to be judged in relation to the 
parents’ knowledge and attitudes toward vaccination in general. Vaccination in SA 
received widespread acceptability after the EPI program was introduced by WHO. For 
instance, coverage of fully immunized children in Bangladesh increased to 71% in 2006, 
which was only 2% in the 1980s [15]. Studies suggested that cultural receptivity of 
vaccination was dependent on trust in medicine, trust in healthcare providers (e.g. 
approval of government policies and physicians), the idea immunization preventing harm, 
and education [16].  
As population-of-interest for HPV vaccines was children 11 and 12 years of age, it 
was cardinal to investigate the attitudes of parents toward HPV vaccination. Despite 
considerable research on parental attitudes and acceptability in developed countries, the 
number of such studies in SA countries was limited. Apart from the lack of necessary 
infrastructure, there was a significant lack of knowledge and awareness regarding the 
protective effects of HPV vaccination. A study in Delhi (2012) by Hussain et al. [17] 
reported poor HPV related knowledge among adolescent children aged 8 to 17 years with 
only 17% and 8% aware of cervical cancer and HPV infection respectively. Interestingly, 
girls had more knowledge of HPV and cervical cancer than boys. The study also revealed 
that parental literacy had strong co-relation with their child’s awareness and knowledge 
of cervical cancer. Most parents perceived that their children were not at risk of HPV 
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infection. The major concerns of parents about HPV vaccination were promotion of 
promiscuity and risky sexual behavior, creation of social stigma and tarnishing family 
prestige, and fear of the vaccine actually causing infection. In another survey reported by 
Sankaranarayanan et al. [14] conducted in Eastern India in 2008, it was revealed that 72% 
of men and women with at least one daughter and belonging to the middle or high socio-
economic group had never heard of HPV. In the same survey, only 46% parents were in 
approval of vaccinating against a sexually transmitted disease, whereas after receiving 
brief information about HPV vaccine, 80% agreed to vaccinate their child against HPV. 
A strong socio-cultural issue existed about HPV vaccine as it was targeted to Sexually 
Transmitted Infection (STI) and only 62% of the parents who accepted the HPV 
vaccination agreed that the vaccination would not be considered as consent for the 
children to engage in sexual activities. Sankaranarayanan et al. also indicated the 
obstacles of introducing HPV vaccination in SA included unaffordable costs, lack of 
internal advocacy, cross-protection, and fear of effectiveness of the vaccine to fight 
cancer.  
Madhivanan et al. [16] conducted a focus group based qualitative research study 
among the parents of adolescent girls in Mysore, India to explore knowledge, attitudes, 
beliefs, and intentions of parents to vaccinate adolescent girls with different religious 
backgrounds and with diverse socioeconomic conditions. Similar to study results by 
Sankaranayanan et al. and other studies worldwide, most participants in the study by 
Madhivanan et al. were unaware of HPV and its relation to cervical cancer. However, 
after receiving additional information about HPV and cervical cancer, a high ratio of 
parents were interested in accepting a vaccine that would prevent their children from 
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cancer. Fear of cancer played a key role in the likelihood that they will advocate 
vaccination for their children. Moreover, study participants indicated government 
endorsement as being a deciding factor for the HPV vaccine gaining more acceptances. 
Similar to most other studies, study subjects showed great concern about the cost of 
vaccination and the fear of its side effects. While parents found HPV vaccine acceptable 
with government subsidies and endorsement, a significant portion of them, with a few 
exceptions, were against vaccinating young girls below 15 years of age as parents felt 
their daughters younger than 15 were not likely to become sexually active. Most parents 
felt that vaccine should be administered between ages 15 and 18. A more recent research 
study in Andhra Pradesh, India by Paul et al. [18] showed low level HPV awareness 
among parents of daughters; however, parents had a positive attitude toward the HPV 
vaccines. This qualitative research revealed the common barriers, as well as new ones, 
that mainly included concern about side effects, education, cost of vaccines, and missing 
work to take children to a provider. Although these studies were conducted among small 
samples, and, not representative of a country or continent, they were still insightful with 
regards to a general description of parental knowledge, attitudes, beliefs, and intentions 
regarding HPV vaccination in a geographical region. However, these studies only 
summarized the behavioral trends of SA parents in their native countries and were not 
sufficient to understand their behavior as they immigrated to the US. Therefore, it was 
our primary interest to understand their perception of HPV vaccination as they 
immigrated to the US. 
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2.4 South Asian Immigrants and Cancer Prevention Strategy 
Given the epidemic of HPV infection in SA and lack of an effective infrastructure 
and policy for the large population to get the prevention strategies such as screening and 
vaccination, the same representative population from SA has grown with the largest rate 
in the US over the past two decades. Despite significant representation in US, South 
Asians have always been an understudied group for health practices, for instance HPV 
prevention. Important health information regarding this group still remained unclear due 
to inclusion of them in a larger subgroup, Asian American Pacific Islander (AAPI) or 
Asian.  
Among the limited number of research studies, Islam et al. [19] conducted a 
survey among underserved SA in New York City to gather data on health behaviors to 
assess cervical and breast cancer screening practices. This study indicated obvious 
differences in cervical cancer screening between SA and other minority populations with 
only 54% South Asian women receiving Pap tests within the last 3 years as compared to 
68% for Asian American and 85% for Black women in New York City. Significant 
factors influenced the low screening rate which included demographic variables such as; 
education, employment, marital status, income, access to healthcare, health insurance, 
and acculturation. 
Menon et al. [20] assessed the correlates of cervical cancer screening and breast 
cancer screening in a community sample of a SA population in Chicago. This study 
supported the previously mentioned study in that acculturation and acknowledged 
barriers to screening were significantly related to routine Pap smear examinations. Past 
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screening behavior such as ever having a mammogram was also a predictor of Pap test 
use. Subjects who had a history of mammograms were more likely to receive Pap tests.  
In addition to a reduced rate of HPV screening, the likelihood of HPV vaccination 
among SA population in US was also expected to be low based on a study of California 
parents showed that Asian Americans were significantly less likely to accept HPV 
vaccination as compared to non-Hispanic whites and Hispanics [21]. Among a sample of 
522 parents, Asian parents were least likely to vaccinate their daughter with only 60% 
showing positive intentions whereas the percentage of Hispanic and Whites showing 
positive intent were 84.1% and 74.1% respectively. The reasons for non-acceptance were 
mainly due to perceived reluctance to encourage sexual behavior, concern about side 
effects, and denial for the need for vaccination. The study did not however specifically 
examine a SA population and study subjects were parents of daughters only. 
Two studies in UK represented the entirety of parental awareness, attitude, and 
belief of HPV vaccination among immigrant South Asian parents and South Asians as 
these articles labeled them an ethnic minority. Marlow et al. [22] conducted a cross 
sectional study among ethnic minorities in UK and reported the lowest (11-25%) 
acceptability of HPV vaccine among SA mothers compared to highest (63%) among 
White mothers.  South Asian mothers were less aware of HPV with low percentage of SA 
mothers ever heard about HPV compared to white British women. The reasons for low 
acceptability of HPV vaccine among SA women as pointed out by the authors were lack 
of trust about protection and sex-related issues such as encouragement of promiscuity or 
premarital and premature sex. Most SA mothers believed that vaccinating against HPV 
should be a shared decision between father and mother. Another qualitative research 
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administered by the same group among ethnic minorities of UK found positive attitude of 
SA mothers about vaccination in general as they expressed the need of vaccination for 
protection against fatal diseases [23]. However, they showed skepticism about HPV 
vaccination since it was a new vaccine, therefore public confidence needed to be grown 
about its safety. The age of vaccination at adolescent age was a big concern and SA 
mothers who would not vaccinate their daughters suggested that a low perceived 
susceptibility originated from their strong cultural and religious belief that girls remain in 
abstinence until marriage. Similar findings, as the previous study, emerged as SA women 
relied more on a shared decision making between husband and wife when it came to 
vaccinating their children. In essence, these two studies offered insight into general 
attitude and beliefs of SA parents about vaccinating their children against HPV infection 
and therefore were significantly useful for similar research in other developed countries, 
for instance in the USA.              
However, it will be inappropriate to interpolate the study results and to consider that 
the trend in UK may be somewhat reflective of the awareness, attitude, and belief of SA 
parents in US. Firstly, delivery of health services is different in UK than in US which 
possibly have a large impact in parents’ decision making to vaccinate a child. Secondly, 
both of the studies were conducted before HPV vaccine was introduced. So, thoughts and 
beliefs of parents may change over the period of time and there are no recent research on 
SA immigrants after the vaccine was in market for a few years. Thirdly, fathers have 
significantly strong influence in making the decision for their children in SA culture 
whereas fathers were not included in any of these studies. Considering the shortcomings 
of the previous studies and absence of any study among South Asian American parents, it 
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was necessary to initiate rigorous research for understanding SA parents’ beliefs and 
attitudes toward vaccinating their adolescent children against HPV. 
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CHAPTER 3. RESEARCH METHOD 
3.1 Participants 
As of 2010, the State of Indiana had a total number of 300,789 immigrants among 
its total population of 6.5 million [8]. Asian immigrants constituted 30% of Indiana’s 
immigrant population [24]. According to 2010 US Census, 27,598 Asian Indians were 
living in Indiana with a substantial representation of this population (11,137) living in 
Indianapolis Metropolitan area [25]. Moreover, the Greater Lafayette area was home to 
Purdue University which had the second largest enrollment of international students in 
the nation with 1535 South Asian students [26]. Therefore, SA immigrants in Indiana 
were considered an appropriate setting to conduct the study among parents. 
The eligibility criteria to participate in the study were: age 18 years or older, 
parent of at least one child (daughter or son) aged 0 to 17 years, self-identified as South 
Asian (e.g. Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan, and Sri Lanka) living 
in Indianapolis and Greater Lafayette area of Indiana, and able to read, write and 
understand English. 
The eligible participants were asked to complete an online survey questionnaire. 
The online survey questions were adapted from previous validated measures used in 
similar studies conducted in Indonesia [27], Sweden [28], UK [20] and USA [29] with 
additional relevant questions. 
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The questionnaire contained segments (Appendix C) organized in the following 
manner: 
a. Socio-demographic information 
b. Knowledge and source of information 
c. HPV Fact sheet 
d. Attitude towards vaccination in general 
e. HPV vaccination acceptance/willingness  
3.2 Research Procedure 
A cross-sectional study was conducted among the South Asian parents in Indianapolis 
and Greater Lafayette area. Participants were recruited through various SA student 
associations and other SA organizations. The primary contacts (e.g. president) of each 
organization received an email containing the description of the study (Appendix A), a 
consent form (Appendix B), and study questionnaire (Appendix C) and was requested to 
forward the information to the respective members of the organization. The online survey 
was prepared using Purdue University’s Qualtrics survey system. At least two reminder 
emails were sent to encourage maximum participation. The data was collected for two 
months from January 23, 2014 to March 23, 2014.  
 
3.3 Measures 
3.3.1 Dependent Variables 
Human Papillomavirus awareness and willingness for HPV vaccination were the 
two dependent variables. Awareness of HPV was measured using four questions (e.g. Are 
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you aware of …?) with three response choices: a) Yes, b) No, and c) Unsure. HPV 
knowledge was measured using ten true/false statements as provided in Appendix C. 
Willingness for HPV vaccination assessed using the following, “Are you willing to 
vaccinate your son/daughter against HPV?” The responses include: “My son/daughter is 
already vaccinated,” “I am willing to have my son/daughter vaccinated,” “I am not 
willing to have my son/daughter vaccinated,” and “I am not sure to have my son/daughter 
vaccinated.”  
 
3.3.2 Independent Variables 
The two outcome variables, HPV awareness and HPV vaccine acceptability were 
primarily assessed in terms of the independent variables such as socio-demographic 
information, attitudes towards vaccination in general, influencing factors and barriers of 
HPV vaccination, and the remaining uncategorized factors.  
The socio-demographic information was collected by asking questions about age 
and sex of parents, age and sex of children, country of origin, religion, education, years 
lived in USA, language spoken at home, employment status, marital status, 
socioeconomic condition, etc. Moreover, questions on status of recommended 
vaccination, family history of cancer and cervical cancer, and status of cervical cancer 
screening were included in the socio-demographic information. Six statements (e.g. 
Vaccination is effective in preventing disease.) were introduced to gauge attitude towards 
vaccination in general with response choices: “strongly disagree,” “Disagree,” 
“Somewhat disagree,” “Somewhat agree,” “Agree,” and “Strongly agree.” A list of 
influencing factors and barriers was provided in the segment E of the questionnaire for 
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the participants to make a choice in order to determine the influencing factors and 
barriers for parents’ willingness to vaccinate their children. The key influencing factors 
listed in the questionnaire were “I believe HPV vaccine is a necessity,” “I am worried 
about my child(ren)’s health.” A few barriers to name in the list were “I think there is not 
enough information about HPV vaccine,” “I don’t believe HPV vaccine is effective in 
preventing cervical cancer/genital warts.” Some uncategorized factors such as appropriate 
age of vaccination, necessity of males to vaccinate, influencing person (doctor, 
community leader, spouse) for their intended decision etc. were assessed using six other 
questions. 
 
3.4 Statistical Analysis 
Descriptive statistics were performed using frequency distribution of the sample, 
mean and standard deviation of the appropriate variables. In this study, the bivariate 
analysis using chi-square test was performed between outcome variables and each of the 
independent variables to determine the statistical significance of the association. 
The relationship between HPV awareness and independent variables, for instance, 
socio-demographic variables was assessed by using binary logistic regression model. 
Separate binary logistic regression analyses were performed to find the correlations 
between willingness of HPV vaccination and the independent variables, and also between 
knowledge and various socio-demographic variables. The coefficients of the logistic 
regression analysis determined the relative importance of different correlates of 
willingness of HPV vaccination such as different socio-demographic factors, knowledge, 
awareness, and attitudes toward vaccination in general etc. The analysis using descriptive 
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statistics helped us determining the Key factors that influence or limit parents in their 
decision about HPV vaccination. 
The statistical analysis was performed in SPSS 21.0 statistical software package 
(IBM Corp. Released 2012. IBM SPSS Statistics for Windows, Version 21.0. Armonk, 
NY: IBM Corp.).  
3.5 Socio-ecological Model 
Collected data using the questionnaire was likely to be analyzed from a socio-
ecological perspective by looking at the factors at the Model’s different levels such as 
intrapersonal, interpersonal, institutional, community, and public policy levels which 
affect the parent’s acceptability or willingness to vaccinate their children against HPV 
[30]. The factors on the intrapersonal level were representative of the knowledge, attitude, 
and skills of parents that influence the decision of vaccination. In our study, these factors 
were measured through questions about level of knowledge, general attitude about 
vaccination, perceived benefits, and perceived barriers to vaccination. The influences on 
interpersonal level were examined by asking about whose opinion (e.g. doctor, 
community leader, religious leader, family, and friend) mostly influence the decision and 
how much doctor’s recommendation impacted the decision. In order to examine the 
influence on the institutional level, participants were inquired about their preference of 
setting or places (school, pharmacy, hospital etc.) that they would like their children to 
get vaccinated. On the community and societal level, we assessed if the cost of 
vaccination, religious belief, and culture had influence in their intended decision. A 
policy strategy was under consideration to use mandatory vaccination for school entry. In 
our study, we examined the influence on the policy level by asking parents “Do you think 
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mandating HPV vaccination for school entry is good.” Overall, the investigation of 
parental acceptance and willingness of vaccinating their children against HPV was well 





CHAPTER 4.  RESULTS 
4.1 Socio-demographic Information 
Among 182 individuals who started the survey, 148 individuals (81%) completed 
the survey. Of these 148 participants, 12 responses were excluded from the analysis due 
to mismatch in the participants’ selection criteria (such as, children’s age more than 17, 
country of origin outside south Asia etc.). Finally a total of 136 responses were included 
in the analysis. 
Table 4.1 summarizes the socio demographic profile of the study population. 
Mothers accounted for 58.8 % of the study population. Most of the parents were aged 
between 35 and 54 years (60%), were married (98%), and highly educated as more than 
94% of participants earned college degree or higher. 
Among the participants, 50 % of parents self-identified as Bangladeshi, 29.4% as 
Indian, 11% as Pakistani and remaining were Sri Lankan and Nepalese. A majority of the 
participants spoke only South Asian or mostly South Asian language (45.2%) at home. 
Duration of stay varied widely, with 23.5% reporting living in the USA for less than 5 
years, 34% between 5-10 years and 39% more than 10 years. The religion of the major 
portion of the population was Islam (59.6%) and Hinduism (29.4%). The highest 





Table 4.1: Socio-demographic information of the study population (n=136). 
Characteristic n valid% 
Sex of the parents(n=136)     
Male 56 41.2 
Female 80 58.8 
Age (n=136)     
below 25 3 2.2 
26-35 51 37.5 
35-44 65 47.8 
45-54 17 12.5 
55 and above 
Marital status (n=136)     
Single 1 0.7 
Married 134 98.5 
Other, please specify 1 0.7 
Education (n=136)     
High school graduate 4 2.9 
Some college 4 2.9 
College graduate 31 22.8 
Graduate work or graduate degree 97 71.3 
Country of origin (n=136)     
India 40 29.4 
Pakistan 15 11 
Bangladesh 68 50 
Sri Lanka 6 4.4 
Nepal 7 5.1 
Duration of stay (n=136)     
Less than 5 years 32 23.5 
5 to 10 years 47 34.6 
More than 10 years 53 39 
U.S. born citizen 4 2.9 
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Table 4.1 Continued 
 
Language spoken at Home(n=136)     
English only 7 5.1 
South Asian only (Hindi, Bengali, Urdu, Tamil etc.) 53 39 
Mostly English 9 6.6 
Mostly South Asian 22 16.2 
Both equally 45 33.1 
Religion(n=136)     
None 6 4.4 
Hindu 40 29.4 
Muslim 81 59.6 
Christian 6 4.4 
Buddhist 3 2.2 
Annual Household Income (n=135)     
<20,000 10 7.4 
$20,000-40,000 26 19.3 
40,000-60,000 22 16.3 
60,000-100,000 37 27.4 
>100,000 40 29.6 
Insurance(n=135)     
Yes 127 94.1 
No 8 5.9 
Age of children     
Mean in years 6.7 years 
Children received all rec. Vaccinations (n=136)     
Yes 127 93.4 
No 4 2.9 
Unsure 5 3.7 
Children had side effects from vaccination (n=136)     
Yes 3 2.2 
No 122 89.7 




Table 4.1 continued 
 
Family history of cancer (n=136)     
Yes 37 27.2 
No 88 64.7 
Unsure 11 8.1 
Family history of cervical cancer(n=37)     
Yes 2 5.4 
No 34 91.9 
Unsure 1 2.7 
Underwent cervical cancer screening (n=134)     
Yes 99 73.9 
No 27 20.1 
Unsure 8 6 
Abnormal Screening Result 0   
 
and the highest percentages of Hindus were from Indian (77.5%) and Nepalese 
participants (12.5%) in the study. 
The annual house hold income varied widely, with 26.7% parents reporting a 
household income below $40,000, 43.7% between $40,000-100,000 and 29.6% above 
$100,000. Almost all the participants were covered by health insurance with only 5.9% 
uninsured. Of the participating parents 93.4% reported that their children had received all 
required vaccination and only 2.2% mentioned side effects from vaccination. Of the 
studied participants, 27.2% had family history of cancer but only 5.4% of them were 
cervical cancer. Regarding screening practices, 73% of the participants (or a male’s wife) 




4.2 Awareness of HPV, Cervical Cancer, Genital Warts, and HPV Vaccination 
Table 4.2 stratifies the awareness about HPV, cervical cancer, genital warts, and 
HPV vaccination. Participants’ basic awareness to HPV, cervical cancer, genital warts,  
and HPV vaccine were asked with three responses choice “yes”, “No” and “Not sure” to 
the following questions: “Are you aware of HPV (Human Papillomavirus)?”, “Are you 
aware of cervical cancer?”, “Are you aware of  genital wart?” and “Have you ever heard 
about vaccination against HPV?” 
Among the total participants, 64.2% (n=86) were aware of HPV. The highest 
awareness was observed in the cervical cancer with correct response rate 88.8% (n=119). 
On the other hand, only 51.9% (n=69) of participants were aware of genital warts. 
However when asked about HPV vaccine, despite high educational background, 48.5% 
(n=65) participants had never heard of or unsure about HPV vaccine. 
Table 4.2: Awareness of HPV, cervical cancer, genital warts, and HPV vaccination. 
Participants heard about or aware of: n valid % 
HPV (n=134) 86 64.2 
Cervical cancer (n=134) 119 88.8 
Genital warts (n=133) 69 51.9 
HPV vaccine (n=134) 69 51.5 
 
Association between HPV awareness and socio-demographic variables was 
established by a Chi-square test and the measure of relationships was determined using 
binary logistic regression model. The variation of awareness frequencies across different 
variables and Chi-square results are shown in Table 4.3, Table 4.4, Table 4.5, and Table 




Table 4.3: Awareness of HPV across different socio-demographic variables. 




Sex of the parents Male 25 (44.6) 31 (55.4) 0.071 
  Female 23 (29.5) 55 (70.5)  
Age <25 1 (33.3) 2 (66.7) 0.175 
  25-34 23 (46.0) 27 (54.0)  
  35-44 21 (32.8) 43 (67.2)   
  44-54 3 (17.6) 14 (82.4)   
Education High School 3 (75.0) 1 (25.0) 0.243 
  Some College 2 (66.7) 1 (33.3)  
  College Grad 11 (35.5) 20 (64.5)   
  Grad School 32 (33.3) 64 (66.7)   
Duration of Stay in US <10 years 37 (47.4) 41 (52.6) 0.001 
  10 years or more 11 (19.6) 45 (80.4)  
Language English 5 (31.3) 11 (68.8) 0.125 
  South Asian 32 (43.2) 42 (56.8)  
  Both 11 (25.0) 33 (75.0)   
Religion None 5 (31.3) 11 (68.8) 0.188 
  Hindu 18 (46.2) 21 (53.8)  
  Muslim 28 (35.0) 52 (65.0) 0.188 
  Christian 1 (16.7) 5 (83.3)  
  Buddhist 1 (33.3) 2 (66.7)   
Income <=20000 9 (90) 1 (10) 0.001 
  20001-40000 12 (46.2) 14 (53.8)  
  40001-60000 7 (33.3) 14 (66.7)   
  60001-100000 10 (27.00) 27 (73.00)   
  100000+ 9 (23.1) 30 (76.9)   
Vaccination Hist No 5 (55.6) 4 (44.4) 0.201 
  Yes 43 (34.4) 82 (65.6)  
Cancer History in Family No 39 (40.2) 58 (59.8) 0.086 
  Yes 9 (24.3) 28 (75.7)  
Pap Test History No 20 (57.1) 15 (42.9) 0.004 
  Yes 28 (28.9) 69 (71.1)  
Knowledge Below Average 38 (70.4) 16 (29.6) <0.001 
  Above Average 9 (11.5) 69 (88.5)  
Positive to Vaccinate Male No 23 (44.2) 29 (55.8) 0.14 
  Yes 25 (30.9) 56 (69.1)  
General Vaccine Attitude Low 26 (43.3) 34 (56.7) 0.102 
  High 22 (29.7) 52 (70.3)  
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n, valid % χ2 p-value 
Sex of the parents Male 11 (19.6) 45 (80.4) 0.009 
  Female 4 (5.1) 74 (94.9) 
Age <25 1 (33.3) 2 (66.7) 0.259 
  25-34 7 (14.0) 43 (86.0) 
  35-44 7 (10.9) 57 (89.1) 
  44-54 0 17 (100) 
Education High School 0 4 (100) 0.806 
  Some College 0 3 (100) 
  College Grad 4 (12.9) 27 (87.1) 
  Grad School 11 (11.5) 85 (88.5) 
Duration of Stay in US <10 11 (14.1) 67 (85.9) 0.208 
  10 yrs. or more 4 (7.1) 52 (92.9) 
Language English 2 (12.5) 14 (87.5) 0.225 
  South Asian 11 (14.9) 63 (85.1) 
  Both 2 (4.5) 42 (95.5) 
Religion None 0 6 (100) 0.712 
  Hindu 5 (12.8) 34 (87.2) 
  Muslim 10 (12.5) 70 (87.5) 
  Christian 0 6 (100) 
  Buddhist 0 3 (100) 
Income <=20000 3 (30.0) 7 (10.0) 0.118 
  20001-40000 5 (19.2) 21 (80.8) 
  40001-60000 1 (4.8) 20 (95.2) 
  60001-100000 2 (5.4) 35 (94.6) 
  100000+ 4 (10.3) 35 (89.7) 
Vaccination History No 1 (11.1) 8 (88.9) 0.993 
  Yes 14 (11.2) 111(88.8) 
Cancer History in Family No 12 (12.4) 85 (87.6) 0.484 
  Yes 3 (8.1) 34 (91.9) 
Pap Test History No 6 (17.1) 29 (82.9) 0.223 
  Yes 9 (9.3) 88 (90.7) 
Knowledge Below Average 10 (18.5) 44 (81.5) 0.014 
  Above Average 4 (5.1) 74 (94.9) 
Positive to Vaccinate Male No 6 (11.5) 46 (88.5) 0.939 
  Yes 9 (11.1) 72 (88.9) 
General Vaccine Attitude Low 6 (10.0) 54 (90.0) 0.693 






Table 4.5: Awareness of genital warts across different socio-demographic variables. 
   
 Parameter  
Not Aware 
n, valid % 
Aware 
n, valid % χ2 p-value
Sex of the parents Male 34 (61.8) 21 (38.2) 0.008 
  Female 30 (38.5) 48 (61.5) 
Age <25 2 (66.7) 1 (33.3) 0.858 
  25-34 25 (51.0) 24 (49.0) 
  35-44 29 (45.3) 35 (54.7) 
  44-54 8 (47.1) 9 (52.9) 
Education High School 4 (100) 0 0.047 
  Some College 3 (100) 0 
  College Grad 14 (45.2) 17 (54.8) 
  Grad School 43 (45.3) 52 (54.7) 
Duration of Stay in US <10 39 (50.6) 38 (49.4) 0.494 
  10 yrs. or more 25 (44.6) 31 (55.4) 
Language English 8 (53.3) 7 (46.7) 0.074 
  South Asian 41 (55.4) 33 (44.6) 
  Both 15 (34.1) 29 (65.9) 
Religion None 3 (50) 3 (50) 0.226 
  Hindu 23 (59.0) 15 (41.0) 
  Muslim 33 (41.3) 47 (58.8) 
  Christian 4 (80.0) 1 (20.0) 
  Buddhist 1 (33.3) 2 (66.7) 
Income <=20000 8 (80.0) 2 (20.0) 0.184 
  20001-40000 14 (56.0) 11 (44.0) 
  40001-60000 10 (47.6) 11 (52.4) 
  60001-100000 17 (45.9) 20 (54.1) 
  100000+ 15 (38.5) 24 (61.5) 
Vaccination History No 7 (77.8) 2 (22.2) 0.065 
  Yes 57 (46.0) 67 (54.0) 
Cancer History in Family No 45 (46.9) 51 (53.1) 0.643 
  Yes 19 (51.4) 18 (48.6) 
Pap Test History No 22 (62.9) 13 (37.1) 0.075 
  Yes 42 (43.8) 54 (56.2) 
Knowledge Below Average 40 (74.1) 14 (25.9) <0.001 
  Above Average 22 (28.6) 55 (71.4) 
Positive to Vaccinate Male No 30 (57.7) 22 (42.3) 0.065 
  Yes 33 (41.3) 47 (58.8) 
General Vaccine Attitude Low 30 (50.0) 30 (50.0) 0.694 
  High 34 (46.6) 39 (53.4) 
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n, valid% χ2 p-value 
Sex of the parents Male 34 (60.7) 22 (39.3) 0.017
  Female 31 (39.7) 47 (60.3)   
Age <25 2 (66.7) 1 (33.3) 0.365
  25-34 26 (52.0) 24 (48.0)   
  35-44 32 (50.0) 32 (50.0)   
  44-54 5 (29.4) 12 (70.6)   
Education High School 3 (75.0) 1 (25.0) 0.654
  Some College 2 (66.7) 1 (33.3)   
  College Grad 15 (48.4) 16 (51.6)   
  Grad School 45 (46.9) 51 (53.1)   
Duration of Stay in US <10 47 (60.3) 31 (39.7) 0.001
  10 yrs or more 18 (32.1) 38 (67.9)   
Language English 7 (43.8) 9 (56.3) 0.001
  South Asian 46 (62.2) 28 (37.8)   
  Both 12 (27.3) 32 (72.7)   
Religion None - 6 (100) 0.014
  Hindu 14 (35.9) 25 (64.1)   
  Muslim 47 (58.8) 33 (41.3)   
  Christian 2 (33.3) 4 (66.7)   
  Buddhist 2 (66.7) 1 (33.3)   
Income <=20000 8 (80.0) 2 (20.0) 0.026
  20001-40000 14 (53.8) 12 (46.2)   
  40001-60000 12 (57.1) 9 (42.9)   
  60001-100000 15 (40.5) 22 (59.5)   
  100000+ 15 (38.5) 24 (61.5)   
Vaccination History No 7 (77.8) 2 (22.2) 0.069
  Yes 58 (46.4) 67 (53.6)   
Cancer History in Family No 52 (53.6) 45 (46.4) 0.056
  Yes 13 (35.1) 24 (64.9)   
Pap Test History No 22 (62.9) 13 (37.1) 0.052
  Yes 42 (43.3) 55 (56.7)   
Knowledge Below Average 43 (79.6) 11 (20.4) <0.001
  Above Average 20 (25.6) 58 (74.4)   
Positive to Vaccinate Male No 33 (63.5) 19 (36.5) 0.007
  Yes 31 (38.3) 50 (61.7)   
General Vaccine Attitude Low 35 (58.3) 25 (41.7) 0.04




The sex of the parents was associated separately with all four awareness questions 
that were explored. Mothers were more aware than fathers about HPV (70.5% vs 55.4%; 
Chi-square, p=0.07), HPV cervical cancer (95.9% vs 80.4%; Chi-square, p=0.009), 
genital warts (61.5% vs 38.2%; Chi-square, p=0.008), and HPV vaccine (60.3% vs 39.3%; 
Chi-square, p=0.17). Parents who stayed in US above 10 years were more aware of HPV 
(80.4% vs 52.6%; Chi-square, p=0.001) and HPV vaccination (67.9% vs 39.7%; Chi-
square, p=0.001) than the ones who stayed less than 10 years. As can be seen on Table 
4.3, annual household income and history of pap smear screening among mothers of the 
families were predictor of HPV and HPV vaccination awareness. Also, parent’s 
education was associated with awareness of genital warts (Chi square, p =.047). 
Association was observed for HPV vaccine awareness with religion (Chi square, p=0.014) 
and language spoken at home (Chi square, p = 0.001). However, no significant 
association was observed between any awareness question and parents’ age, and country 
of origin. 
Binary logistic regression results are presented in Table 4.7. Consistent with the 
trend found previously, odds of mother aware of HPV, HPV vaccination, cervical cancer, 
and genital warts were respectively 1.9 (p=0.073), 2.3 (p=0.017), 4.5 (p=0.014), and 2.6 
(p=0.009) times higher than fathers. Participants were found to be more aware of HPV 
(OR=3.7, p=0.001) and HPV vaccination (OR=3.2, p=0.002) if duration of stay in US 
was over 10 years. HPV and HPV vaccination awareness as well as the awareness of 
genital warts were also positively associated with the language (if English is used at least 
equally with South Asian language) spoken at home with odds ratios 2.1 (p=0.048), 3.5 
(p=0.001), and 1.9 (p=0.061) respectively. Additionally, families where mothers 
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OR p OR P OR p OR p 
Sex of the parents  
(2= Female, 1= Male) 1.9 0.073 4.5 0.014 2.6 0.009 2.3 0.017 
Duration of stay  
(1=more than 10 years or 
U.S. born citizen, 0= 
otherwise) 
3.7 0.001 0.2 0.216 1.3 0.494 3.2 0.002 
Language spoken at home 
(1=English only, mostly, or 
both English and South 
Asian equally, 
0=otherwise) 
2.1 0.048 - - 1.9 0.061 3.5 0.001 
High Income  
(1=Income over $60,000, 
0=otherwise) 
2.9 0.005 - - - - 2.3 0.022 
Underwent pap test  
(1=yes, 0=otherwise) 3.3 0.004 - - - - 2.2 0.05 
High Knowledge  
(1=score above mean, 
0=otherwise 
18.2 <0.001 4.2 0.021 7.1 <0.001 11.3 <0.001
Parents think HPV vaccine 
is necessary for male as 
well (1=yes, 0=otherwise) 
- - - - 1.9 0.066 2.8 0.005 
General positive vaccine 
attitude (1=vaccine attitude 
score above 
average,0=otherwise) 




performed cervical cancer screening (i.e. Pap test) were more likely to be aware of HPV 
(OR=3.29, p=0.004), HPV (OR=3.29; p=0.004), HPV vaccination (OR=2.2, p=0.05), and 
genital warts (OR= 2.18, p=0.05). Higher education did not show any association with 
any of the awareness questions. 
4.3 HPV Knowledge 
The knowledge of HPV, HPV vaccination, and cervical cancer was measured 
using ten HPV knowledge questions as listed in Table 4.8. Participants were given 1 
point for each correct answer and 0 for each incorrect or unsure answer. Overall 
knowledge level was ascertained in a scale of 0 to 10 by accumulating scores for all 10 
questions.  
As shown in Table 4.9, the mean knowledge score was 5.89 of 10 (SD=3.03). The 
majority of respondents were found quite knowledgeable about HPV as 59.1% (n=78) of 
participants scored 6 or higher. The frequency distribution of scores from 0 to 10 is 
shown in Table 4.10. It was found that only 6.8% of population scored 0. A distinct 
stratification could be observed between the knowledge scores of male and female 
participants. Mean score of women participants was 6.75 which was only 4.65 for male 
participants. Looking at the individual knowledge questions, correct responses were 
higher for women in all 10 questions. Also, 13% males scored 0 as compared to only 2.6% 
females and no male scored 10 out of 10 as compared to 11.5% women who scored 10.  
Although the mean knowledge score was high, three ‘true/false’ statements 
received remarkably low correct answers. These statements are, “Men also can receive 




Table 4.8: Individual knowledge on HPV. 
 Parameters Overall (n=132) Male (n=54) female (n=78) 
Knowledge Questions: Incorrect Correct Incorrect Correct Incorrect Correct 
  n (valid%) n (valid%) n (valid%) n (valid%) n (valid%) n (valid%) 
1. HPV can cause cervical cancer 46 (34.8) 86(65.2) 26 (48.1) 28(51.9) 20 (25.6) 58 (74.4) 
2. HPV can cause genital warts 69 (52.7) 62(47.3) 35 (64.8) 19(35.2) 34 (44.2) 43 (55.8) 
3. A person may be infected with HPV 
virus , but not know it 44 (33.3) 88(66.7) 24 (44.4) 30(55.6) 20 (25.6) 58 (74.4) 
4. HPV can be transmitted sexually from one 
person to another 48 (36.4) 84(63.6) 28 (51.9) 26(48.1) 20 (25.6) 58 (74.4) 
5. Only certain types of HPV cause 
cervical cancer 85 (64.4 ) 47(35.6) 39 (72.2) 15(27.8) 46 (59.0) 32 (41.0) 
6. Vaccination is a way to prevent infection 
with HPV virus 38 (29.2) 92(70.8) 24 (44.4) 30(55.6) 12 (18.8) 62 (81.6) 
7. Cervical cancer screening (Pap test) can 
detect if a women has Cervical cancer 25 (18.9) 107(81.1) 19 (35.2) 35(64.8) 6 (7.7) 72 (92.3) 
8. Women who receive the HPV vaccine do 
not need to get a routine (Pap smear/test) 
screening for cervical cancer 
62 (47.0) 70 (53.0) 33 (61.1) 21(38.9) 29 (37.2) 49 (62.8) 
9. Cervical cancer can be cured if found in an 
early stage 34 (25.8) 98 (74.2) 20 (37.0) 34(63.0) 14 (17.9) 64 (82.1) 
10. Men also can receive HPV vaccine 87 (66.4) 44 (33.6) 41 (75.9) 13(24.1) 46 (59.7) 31 (40.3) 
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Table 4.9: Average score on knowledge questions. 
  Overall Male Female 
Average Score (SD) 5.89 (3.03) 4.65 (3.11) 6.76 (2.67) 
Above Average, n (%) 78 (59.1) 22 (40.7) 56 (71.8) 
Below Average, n (%) 54 (40.9) 32 (59.3) 22 (28.2) 
 
genital warts” which received only 33.6%, 35.6%, and 52.7% correct responses 
respectively. In contrast to women, men specifically had significant lack of knowledge 
about genital warts and necessity of routine cervical cancer screening as 64.8% and 61.1% 
of men respectively responded incorrectly in these two questions. 
Table 4.10: Frequency distribution of knowledge scores. 
knowledge Overall Male Female 
Score n (%) n (%) n (%) 
0 9 (6.8) 7 (13) 2 (2.6) 
1 5 (3.8) 2 (3.7) 3 (3.8) 
2 11 (8.3) 9 (16.7) 2 (2.6) 
3 8 (6.1) 3 (5.6) 5 (6.4) 
4 9 (6.8) 6 (11.1) 3 (3.8) 
5 12 (9.1) 5 (9.3) 7 (9.0) 
6 12 (9.1) 5 (9.3) 7 (9.0) 
7 12 (9.1) 3 (5.6) 9 (11.5) 
8 20 (15.2) 4 (7.4) 16 (20.5) 
9 25 (18.9) 10 (18.5) 15 (19.2) 
10 9 (6.8) 0 9 (11.5) 
Total 132 (100.0) 54 (100.0) 78 (100.0) 
 
For further statistical analysis using Chi-square and binary logistic regression 
model, the knowledge level was categorized into ‘above average’ and ‘below average’ by 
setting average knowledge score as a dividing point. Sex of the parents again was found 
to be strongly associated with HPV related knowledge. As can be seen in Table 4.11, the 
percentage of mothers (71.8%) scored above average was significantly higher compared 
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to fathers (40.7%) (p=0.001, Chi-square test). Duration of stay was a significant indicator 
of knowledge as 75.0% of the participants who lived in the US for over 10 years scored 
higher than average knowledge score as compared to 47.4% of population living in USA 
for less than 10 years (p=0.002, Chi-square test). Variation and association was also 
observed between knowledge and household income. The percentage of participants 
scoring higher score in the low income range (both $20000-40,000 and $40,001-60,000) 
was 50% which increases to 64.9% and 74.4%  respectively for income range 60,001-
100,000 and above $100,000 (p=0.027, Chi-square test). Education, religion, and country 
of origin were not associated with HPV related knowledge. 
We ran the binary logistic regression model to explore the relationship between 
the knowledge level and socio-demographic and other variables. Logistic regression 
analysis was carried out only for those variables which showed statistically significant 
association with knowledge level at 90% confidence interval (p<0.01). The socio-
demographic and other independent variables were recoded as dichotomous variables as 
shown in Table 4.12. After Chi-square test and the frequency distribution analysis, it is 
not surprising that sex of the parents being female, duration of stay in US over 10 years, 




















Sex of Parents Male 32 (59.3) 22 (40.7) 0.001
  Female 22 (28.2) 56 (71.8)   
Age <25 2 (66.7) 1 (33.3) >0.1 
  25-34 22 (44.9) 27 (55.1)   
  35-44 23 (36.5) 40 (63.5)   
  45-54 7 (41.2) 10 (58.8)   
Education HS 4 (100) 0 0.1
  SC 1 (33.3) 2 (66.7)   
  CG 11 (35.5) 20 (64.5)   
  G 38 (40.4) 56 (59.6)   
Stay in US <10 yrs. 40 (52.6) 36 (47.4) 0.002
  >=10 yrs. 14 (25.0) 42 (75.0)   
Language English 6 (37.5) 10 (62.5) >0.1 
  SA 34 (47.2) 38 (52.8)   
  Both 54 (40.9) 30 (68.2)   
Religion None 1 (16.7) 5 (83.3) >0.1 
  Hindu 20 (51.3) 19 (48.7)   
  Muslim 30 (38.5) 48 (61.5)   
  Christian 2 (33.3) 4 (66.7)   
  Buddhist 1 (33.3) 2 (66.7)   
Income <20,000 7 (77.6) 2 (22.2) 0.027
  20,000-40,000 13 (50.0) 13 (50.0)   
  40,001-60,000 10 (50.0) 10 (50.0)   
  60,001-100,000 13 (35.1) 24 (64.9)   
  >100,000 10 (25.6) 29 (74.4)   
Vaccine History No 6 (66.7) 3 (33.3) >0.1 
  Yes 48 (39.0) 75 (61.0)   
Cancer History No 46 (48.4) 49 (51.6) 0.006
  Yes 8 (21.6) 29 (78.4)   
Pap Test No 23 (67.6) 11 (32.4) <0.001 
  Yes 29 (30.2) 67 (69.8)   
Attitude to Male Vaccination Negative 30 (58.8) 21 (41.2) 0.001
  Positive 23 (28.8) 57 (71.3)   
General Vaccine Attitude Negative 28 (48.3) 30 (51.7) 0.155
  Positive 26 (35.1) 48 (64.9)   
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ratios, presented in Table 4.12 are 3.7 (p<0.001), 3.33 (p=0.002), and 2.77 (p=0.006) 
respectively. The two variables which showed positive relationship with the knowledge 
level were participants that had family history of cancer (OR=3.4, p=0.006) and mothers 
in the family who underwent regular Pap test (OR=4.8, p<0.001). Language spoken at 
home (at least some English) was positively associated with knowledge level (OR=1.8, 
p=0.1); however, the result was not statistically significant. 
 





OR 95% C.I. p value 
Sex of the parents (2= Female, 1= Male) 12.238 3.702 1.778-7.709 <0.001
Duration of stay (1=more than 10 years or U.S. 
born citizen, 0= otherwise) 9.793 3.333 1.568-7.085 0.002 
Language spoken at home (1=English or both 
English and South Asian equally, 0=otherwise) 2.59 1.789 0.881-3.635 0.108 
High Income (1=Income over $60,000, 
0=otherwise) 7.625 2.765 1.343-5.692 0.006 
Family History of cancer (1=yes, 0= otherwise) 7.439 3.403 1.411-8.205 0.006 
Underwent pap test (1=yes, 0=otherwise) 13.497 4.831 2.085-11.193 <.0001
 
4.4 Source of Information 
We also investigated participants’ source of information that had contributed to 
their knowledge about HPV, HPV vaccination and/or cervical cancer. As reported in 
Table 4.13, the majority of respondents (51.5%) stated Public Media (e.g. Television, 
Radio, Internet) as their primary source of information, followed by health professionals 
e.g. doctors, nurses (46.3%), neighbor or friends (19.1%) and Social Network (e.g. Face 
book, Twitter) 18.4%. It is crucial to have this information as we discuss the intervention 
strategies later. Moreover, participants were asked in the survey if they were willing to 
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receive more information about HPV, cervical cancer/genital warts and HPV vaccination 
and 81.2 % participants expressed their willingness to learn more about these topics.  
 
Table 4.13: Source of information (n=136). 
Source of information n % of cases
Family 22 16.2 
Neighbor, friends 26 19.1 
Health professionals (e.g. Doctors, nurses) 63 46.3 
Social Network (e.g. Face book, Twitter ) 25 18.4 
Public media (e.g. Television, Radio, Internet ) 70 51.5 
Brochure, leaflet, magazine 24 17.6 
Other, please specify 11 8.1 
 
4.5 Attitude towards Vaccination In-General 
Attitude toward vaccination in general was measured by having the participants 
provide their opinion in six statements as listed in Table 4.14. Participants could choose 
any of the six answer choices: strongly agree, disagree, somewhat disagree, somewhat 
agree, agree, and strongly agree. For statements, “preventing a disease is always better 
than curing a disease,” “vaccination is effective in preventing diseases,” “vaccination is 
good for the health of my child(ren),” and “vaccination also should be given to prevent 
sexually transmitted infections (STI),” ‘strongly agree’ was considered most positive 
attitude. On the other hand, for statements, “I am worried about the side effects of 
vaccinations,” and “vaccination should be given only to prevent very severe diseases,” 
‘strongly agree’ was considered the most negative attitude. An overall score of attitude 
toward vaccination in general was calculated, by scoring each statement in a scale of 0-5 
by giving 0 for the most negative answer and 5 for the most positive answer and scores 
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for all six statements were added up to a score on a scale of 0-30. This score reflects the 
attitude toward vaccination in general. In general, participants had very positive attitude 
as the mean score was high which was calculated to be 21.75 (SD=4.11). Among all 
participants (n=135), 2 parents (1.5%) scored the maximum possible 30 points and the 
lowest score was 9 by only one participant. Total score of 74 (54.8%) parents was above 
the average score. Over 95% parents at least somewhat agreed that preventing a disease 
was always better than curing a disease and 65.9% parents were at least somewhat 
worried about the side effects of vaccination. Moreover, 88.1% parents at least somewhat 
agreed that vaccination also should be given to prevent STIs. A positive association was 
found between positive attitude toward vaccination in general and HPV vaccination 
awareness. As could be seen in Table 4.7, parents with positive attitude toward 







Table 4.14: Attitude towards vaccination in general in valid percentages. 







Preventing a disease is always  better than curing a disease 135 74.1 20.7 0.7 0 0.7 3.7 
Vaccination is effective in preventing diseases 135 47.4 40.7 8.1 0.7 0.7 2.2 
Vaccination is good for the health of my child(ren) 135 48.1 37.8 11.1 1.5 0 1.5 
I am worried about the side effects of vaccinations 135 9.6 20.7 35.6 8.1 17 8.9 
Vaccination should be given only to prevent very severe diseases 135 8.1 29.6 20 6.7 20 15.6 
Vaccination also should be given to prevent sexually transmitted 










4.6 Parental Willingness to HPV Vaccination 
The willingness of HPV vaccination was measured using the question, “Are you willing 
to vaccinate your daughter/son against HPV?” with answer choices “My daughter/son has 
already been vaccinated,” “I am willing to have my daughter/son vaccinated,” “I am not 
willing to have my daughter/son vaccinated,” and “I am unsure about HPV vaccination 
for my daughter/son.” Parents were asked to answer separate set of questions depending 
on if they had son or daughter. Parents who had both son and daughter responded to both 
set of questions. Parents selecting any of the first two choices were regarded as ‘willing 
to vaccinate’ and the ones selecting choice three and four were regarded as ‘not willing to 
vaccinate’ their children. Among 77 parents who had at least one daughter, 55.8% were 
willing to vaccinate their daughters. On the other hand, only 41.3% of the 80 parents with 
at least a son were willing to vaccinate their sons.  
We sought for significant associations between willingness and socio-
demographic factors, knowledge scores, and general attitude toward vaccination using 
Chi-square test.  Variables for which statistically significant associations was found in the 
Chi-square test were further run using a binary logistic regression model. 
For parents with at least one daughter, sex of the parents was associated with 
willingness. As shown in Table 4.15 and in Table 4.16, 68.2% of the mothers was willing 
to vaccinate the daughters while only 36.7% of fathers showed willingness (p=0.007, 
Chi-square test). Inverse relation (42.8% father vs 40% mother) was observed for the 
parents with at least one son but the association was not statistically significant. HPV 
knowledge was also a predictor of willingness for parents with at least one daughter. 69.8% 





Table 4.15: Variation of parents’ willingness to vaccinate daughters across different 
socio-demographic variables. 
 Parameter Willing Not Willing χ2 p-value
Sex of Parents Male 11 (36.7) 19 (63.3)   
  Female 32 (68.1) 15 (31.9) 0.007 
Age Below 25 1 (50.0) 1 (50.0) 0.222 
  25-34 20 (71.4)  8 (28.6)   
  35-44 17 (45.9) 20 (54.1)   
  45+ 5 (50) 5 (50)   
Education 
High School 
Graduate 2 (66.7) 1 (33.3) 0.7 
  Some College 1 (50.0) 1 (50.0)   
  College Graduate 9 (45.0) 11 (55.0)   
  Grad Level 31 (59.6) 21 (40.4)   
Country India 12 (45.2) 14 (54.8) 0.604 
  Pakistan 4 (50.0) 4 (50.0)   
  Bangladesh 19 (59.4) 13 (40.6)   
  Srilanka 4 (66.7) 2 (33.3)   
  Nepal 4 (80.0) 1 (20.0)   
Duration of stay Less than 5 years 6 (60.0) 4 (40.0) 0.556 
  5 to 10 years 19 (61.3) 12 (39.7)   
  More than 10 years 17 (53.1) 15 (46.9)   
  US born citizen 1 (25.0) 3 (75.0)   
Income less than 20000 3 (75.0) 1 (25.0) 0.561 
  20000-40000 4 (36.4) 7 (63.6)   
  40001-60000 8 (57.1) 6 (42.9)   
  60001-100000 16 (64.0) 9 (36.0)   
  above 100000 12 (54.5) 10 (45.5)   
Cancer history in family No 29 (54.7) 24 (45.3) 0.767 
  Yes 14 (58.3) 10 (41.7)   
Mother performed Pap test No  7 (41.2) 10 (58.8) 0.185 
  Yes 35 (59.3) 24 (40.7)   
Knowledge Score below average 12 (37.5) 20 (62.5) 0.005 
  above average 30 (69.8) 13 (30.2)   
Attitude toward vaccination 
in general Score below average 11 (35.5) 20 (64.5) 0.002 





Table 4.16: Variation of parents’ willingness to vaccinate sons across different socio-
demographic variables. 




Sex of Parents Male 15 (42.8) 20(57.2) 0.797 
  Female  18 (40) 27 (60)   
Age Below 25 0 1 0.005 
  25-34 19 (65.5) 10 (34.5)   
  35-44 13 (31.7) 28 (68.3)   
  45+ 1 (11.1) 8 (88.9)   
Education 
High School 
Graduate 1 (50%) 1(50%) 0.389 
  Some College 1 (33.3) 2 (66.7)   
  College Graduate 4 (23.5) 13 (76.5)   
  Grad Level 27 (46.6) 31 (53.4)   
Country India 8 (38.1) 13 (61.9) 0.856 
  Pakistan 5 (50) 5 (50)   
  Bangladesh 17 (39.5) 26 (60.5)   
  Srilanka 2 (66.7) 1 (33.3)   
  Nepal 1 (33.3) 2 (66.7)   
Duration of stay Less than 5 years 16 (64.0) 9 (36) 0.039 
  5 to 10 years 9 (34.6) 17(65.4)   
  More than 10 years 8 (28.6) 20 (71.4)   
  US born citizen 0 1   
Income less than 20000 7 (87.5) 1 (12.5) 0.03 
  20000-40000 9 (52.9) 8 (47.1)   
  40001-60000 4 (26.7) 11 (73.3)   
  60001-100000 5(29.4) 12 (70.6)   
  above 100000 8 (34.8) 15 (65.2)   
Cancer history in family No 28 (45.9) 33 (54.1) 0.13 
  Yes 5 (26.3) 14 (73.7)   
Mother performed Pap test No  7 (33.3) 14 (66.7) 0.36 
  Yes 26 (44.8) 32 (55.2)   
Knowledge Score below average 12 (40) 18 (60) 0.825 
  above average 20 (42.6) 27 (57.4)   
Attitude toward vaccination in 
general 
Score below 
average 11 (28.2) 28 (71.8) 0.016 
  
Score above 




were willing to vaccinate their daughter as opposed to 37% parents scoring below 
average score (p=0.005, Chi-square test). 
Association with willingness to vaccinate was also observed related to parents’ 
age, general attitude toward vaccination, and parents’ perception about male vaccination 
(p<0.05 for all these factors). However, no significant association was observed between 
willingness and education, income, country of origin, duration of stay, or language 
spoken at home. 
A binary logistic regression model examined associations between willingness 
and other dichotomous variables which are shown in Table 4.17 and in Table 4.18. 
Mothers of at least one daughter were more willing to vaccinate their daughter than the 
fathers (OR=3.7, p=0.008). HPV knowledge had an influence on willingness. Parents 
having higher HPV knowledge were more willing to vaccinate their daughters (OR=3.8, 
p=0.006).  An inverse association was observed between willingness and if the parents’ 
age was above 34 years for parents with daughters (OR=0.337, p=0.048). Willingness of 
HPV vaccination for parents of daughters was also positively associated with parents’ 
positive attitude toward vaccination in general (OR=4.5, p=0.003) as well as with parents’ 
attitude about male vaccination (OR=5.33, p=0.001).  
On the other hand, for the parents of sons, as shown in Table 4.18, age of the 
parents was negatively associated with willingness, as parents aged 34+ years were less 
willing to vaccinate their sons (OR=0.225, p=0.002). Furthermore, parents with sons 
were more willing to vaccinate their children if parents had a general positive attitude 
toward vaccination (OR=3.1, p=0.017) and if parents thought that HPV vaccine was 
necessary for males (OR=10.3, p<0.001). As shown in Table 4.16, income was found to 
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be associated with willingness when income was stratified in five stages. However, this 
association was not significant when income was considered as a dichotomous (high and 
low) variable. 





OR 95% C.I. p value 
sex of the parents (2= Female, 
1= Male) 7.045 3.685 1.407-9.654 0.008 
Age above 34 (1= above 34 , 
0= otherwise ) 3.894 0.377 0.143-0.993 0.048 
High knowledge level (1= 
above average knowledge 
score,0=otherwise) 
7.449 3.846 1.462-10.119 0.006 
General positive vaccine 
attitude (1=vaccine attitude 
score above 
average,0=otherwise) 
9.017 4.476 1.683-11.903 0.003 
cervical cancer awareness  
(1=aware, 0=otherwise) 3.158 4.556 0.856-24.258 0.076 
Parents think HPV vaccine is 
necessary for male as well 
(1=yes, 0=otherwise) 

















OR 95% C.I. p value 
Sex of the parents (2= Female, 1= 
Male) 0.066 0.889 0.363-2.179 0.797 
Age above 34 (1= above 34 , 0= 
otherwise ) 9.158 0.225 0.086-0.591 0.002 
Duration of stay (1=more than 10 
years or U.S. born citizen, 0= 
otherwise) 
3.414 0.396 0.148-1.058 0.065 
Children received all required 
vaccine ((1=yes, 0=No) 0.166 1.442 0.248-8.373 0.683 
Family History of cancer (1=yes, 
0= otherwise) 2.219 0.421 0.135-1.314 0.136 
Underwent pap test (1=yes, 
0=otherwise) 0.83 1.625 0.572-4.618 0.362 
General positive vaccine attitude 
(1=vaccine attitude score above 
average,0=otherwise) 
5.659 3.111 1.221-7.926 0.017 
Parents think HPV vaccine is 
necessary for male as well (1=yes, 
0=otherwise) 
14.559 10.316 3.111-34.206 >0.001 
 
4.7 Reasons in Support of and Against Vaccination 
Table 4.19 listed the reasons for supporting HPV vaccine. Of the total participants, 
55.8% participants with daughters and 41.3% with sons were in favor of HPV 
vaccination for their children. The most important reasons for supporting the vaccination 
were: believing that vaccination will provide protection from cervical cancer and genital 
warts, a physician’s recommendation, believing that HPV vaccine is a necessity, and a 
good concern about a child’s health. Other reasons included effectiveness of the vaccine 
and peace of mind 
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Protection against cervical cancer and genital warts is an important reason for 
parents who accept HPV vaccine. A majority of the parents with daughters in the study 
sample indicated that vaccination was a good way to provide protection against cervical 
cancer (60.7%) and genital warts (29.6%) for their daughter. Also, among the parents of 
sons, over 20% parents mentioned that vaccinating their son against HPV would prevent 
the spread of cervical cancer in women and 33.3% thought HPV vaccination was a good 
way to protect their sons against genital warts. 
A physician’s supportive recommendation was a significantly important reason 
for adopting the vaccine. As shown in Table 4.19, 57.7% parents with a daughter and 
nearly 45% parents with a son who supported HPV vaccination indicated that they 
usually got their children whichever vaccine their doctor recommended for them. General 
health concerns were also indicated as reasons for supporting vaccination. For example, 
42.3% parents of daughters and 37.7% parents of sons were willing to vaccinate because 
they were worried about their daughter/son’s health and 40.8% and 52.2% parents 
respectively thought HPV vaccination was a necessity for their daughter/son. Of the 
sample population, 58.8 8% parents with at least one son and 44.2% parents with at least 
one daughter were not willing or not sure about HPV vaccination. The most important 
reasons that were mentioned by these parents are listed in Table 4.20 and are discussed 
below. 
The vaccine being relatively new and the unavailability of enough information 
about it are the two major important factor indicated by the parents for not willing to 
vaccinate their children. Of all participants, 50% and 47% of parents with a daughter, and 
44.7% and 42.6% of parents with son respectively selected ‘vaccine is very new’ and ‘I 
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think there is not enough information about HPV vaccine’ as reasons for vaccination 
incompliance. 
The fear of side effects appeared to be an important reason against vaccination as 
44.1 % of parents of daughter and 40.4% parents of son selected this as a reason for not 
supporting HPV vaccine. Pediatrician’s opinion also plays an important role as 42.6% of 
parents of sons and 32.4% of parents of daughters indicated not discussing the vaccine 
with their son/daughter’s pediatrician as a reason for vaccination noncompliance. 
Additionally, nearly 27% parents of daughters and 26% parents of sons selected their 





Table 4.19: Reason for accepting HPV vaccination. 








I believe the HPV vaccine is a necessity/important 52.2 I believe the HPV vaccine is a necessity/important 40.8 
I am worried about my son’s health 37.7 I am worried about my daughters health 42.3 
Vaccinating my son against HPV is likely to result in fewer 
cases of cervical cancer in girls/women by preventing the 
spread of HPV 
20.3 I believe the HPV vaccine is effective 21.1 
I believe the HPV vaccine is effective 29 It's a good way to protect my daughter against 
cervical cancer 
60.6 
It’s a good way to protect my son against genital warts 33.3 It's a good way to protect my daughter against 
genital warts 
29.6 
I usually get my son whichever vaccine his doctor 
recommends 
44.9 I usually get my daughter whichever vaccine her 
doctor recommends 
57.7 
Other parents in my community are getting their sons the 
HPV vaccine 
0 Other parents in my community are getting their 
daughters the HPV vaccine 
5.6 
Peace of mind 18.8 Peace of mind 8.5 
None of these apply to me 5.8 None of these apply to me 1.4 










Table 4.20: Reasons for not accepting HPV vaccination. 








I think there is not enough information about HPV vaccine 44.7 I think there is not enough information about HPV 
vaccine 
47.1 
The vaccine is very new 42.6 The vaccine is very new 50.0 
I am fearful about side effects of the vaccine 40.4 I am fearful about side effects of the vaccine 44.1 
Religious beliefs  4.3 Religious beliefs  8.8 
It’s not allowed in my culture to have sex before marriage. So 
don’t need this vaccine 
25.5 It’s not allowed in my culture to have sex before 
marriage. So don’t need this vaccine 
26.5 
I don’t believe the HPV vaccine is effective 8.5 I don’t believe the HPV vaccine is effective 2.9 
My son is not at risk 17.0 My daughter is not at risk 11.8 
The vaccine is too expensive 4.3 The vaccine is too expensive 2.9 
If a teenager gets the HPV vaccine, he/she may be more likely 
to have sex.  
17.0 If a teenage girl gets the HPV vaccine, she may be 
more likely to have sex. 
0 
I have not yet discussed this vaccine with my son’s 
pediatrician  
42.6 I have not yet discussed this vaccine with my 
daughter’s pediatrician  
32.4 
I will find it difficult to find a provider or clinic to get my son 
HPV vaccination 
2.1 I will find it difficult to find a provider or clinic to 
get my daughter HPV vaccination 
0 
None of these apply to me 10.6 None of these apply to me 8.8 








4.8 Other Contributing Factors 
A few other opinions related to HPV vaccination was also collected in this study. 
Most parents chose to vaccinate children at older age as 45.9% parents indicated that they 
would consider HPV vaccine at an age older than 15. As indicated by 64% parents, 
doctors and health care providers are the most influential person behind vaccine decision. 
Spouses and the child who received vaccine also play key roles as was expressed by 50.7% 
and 20.6% parents respectively. Health care providers were the most trusted preferred 
places for getting vaccinated because 72.8% and 37.5% parents showed willingness to go 
to hospital and nurse or private GP respectively for vaccination. Parents showed positive 
intention to raise awareness among children because 69.8% parents were at least 
somewhat likely to discuss HPV and HPV vaccination with their children.  Although 
knowledge, awareness, and acceptance of male vaccination were low, 61.5% parents 
though it was necessary to vaccinate males as well. Finally, only 35.3% parents were in 
favor of mandating HPV vaccination for school admission. 
4.9 Socio-ecological Model 
HPV vaccine acceptance in this study is well suited to view it through the lens of 
socio-ecological model. We looked at the factors influencing parental HPV vaccine 
acceptance at intrapersonal, interpersonal, institutional, community, and public policy 
levels.  
Knowledge, attitude toward vaccination in general, perceived benefits, and perceived 
barriers were the influencing factors in the intrapersonal level. Study result suggests that 
participants with higher knowledge and participants with positive attitude toward 
vaccination in general were more willing to vaccinate their daughters and sons. Major
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 benefits pointed out by the participants which influence them to vaccinate their children 
were protection against HPV, concern about children’s health, and necessity of getting 
vaccinated. On the other hand, the major barriers of vaccination as pronounced by the 
parents were lack of information about vaccine, vaccine being new, and worry about side 
effects. 
On the interpersonal level participants’ reliance on family, neighbor, friends, and 
health professionals for information plays a role in knowledge as well as vaccination 
decision. Of all participants, 46.3% relies on health professionals (e.g. doctors, nurses), 
19.1% depends on neighbors and friends, and 16.2% depends on families to update their 
information by intrapersonal interaction. Role of doctors is highly influential for 
vaccination decision as 57.7% parents of daughters and 44.9% parents of daughters 
indicated that they usually get doctors’ recommended vaccine. 
In order to examine the influence on the institutional level, participants were inquired 
about their preference of setting or places (school, pharmacy, hospital etc.) that they 
would like their children to get vaccinated. It was found that 72.8% and 37.5 parents 
prefer to get their children vaccinated in hospitals or in clinics and with private GP/Nurse 
respectively.  19.9% and 18.4% preferred to get it in pharmacy and school respectively. 
On the community and societal level, religious belief, and culture had some influence 
in the intended vaccine decision. 26.5% parents of daughters and 25.5% parents of sons 
did not support HPV vaccination because they thought vaccine was not needed as their 
culture did not allow sex before marriage. On the other hand, only 8.8% parents of 
daughters and 4.3% parents of sons declined vaccination because of religious beliefs. 
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 Influence on the policy level was examined by asking parents “Do you think 
mandating HPV vaccination for school entry is good.” Among all participants, 35.3% 
thought it was appropriate, 36.8% thought it was not appropriate, and 27.9% were unsure. 
Overall, as we investigated, the acceptance and willingness of vaccinating the children 




CHAPTER 5.  DISCUSSION 
5.1 Introduction 
South Asian immigrants represent a significant cohort of the immigrants in the US. 
Cervical cancer and Human Papilloma virus are a significant threat to human health. So 
far, the SA population has never been studied separately in this issue to address the 
specific needs of this particular population. Studies in other developed countries showed 
lower rates of awareness and acceptance of HPV virus to prevent cervical cancer. 
Realizing the need for investigating at the HPV vaccination among South Asians in the 
US, the goal of this study was to explore the awareness, knowledge, and acceptance of 
HPV vaccination among South Asian parents in Midwest USA. 
5.2 Awareness and Knowledge of HPV 
In this study, it was found that 64.2% parents were aware of HPV, 51.5% parents 
were aware of HPV vaccination, 88.8% were aware of cervical cancer, and 51.5% had 
awareness of genital warts. This overall rate was relatively higher than found in previous 
studies conducted in India. Shankarnarayan [14] reported only 28% parents ever heard of 
HPV. Awareness of HPV among SA women was also reported to be only 6-18% in a 
British study [22]. 
56 
 
In the present study, 59.1% south Asian immigrant parents scored 6 or higher 
points in the ten knowledge questions. The average knowledge score was 5.89 in a scale 
of 10. The score is relatively higher compared to a study in Indonesia [27] where the 
average knowledge score was only 1.92 in a scale of 6. However, it is still low among US 
immigrants as a study among Latina immigrants in US [31] showed that 73% of the 
participants scored high on knowledge questions. A higher knowledge level in our study 
sample could be attributed to the fact that the participants were highly educated. However, 
increased publicity in the media on this issue in the recent years could as well be a reason 
of knowledge. This might be even more appropriate for the population of the current 
study because 51.5% of them indicated that they rely on technologically advanced media 
to receive the information.  
Despite overall good knowledge score on HPV and cervical cancer, some critical 
misconceptions still existed. A large segment of population still does not know that HPV 
can cause cervical cancer. Additionally, 64.4% participants did not know that cervical 
cancer is caused by only certain types of HPV viruses. Also, over 50% participants were 
not knowledgeable about the causal relationship between HPV and genital warts. 
Furthermore, consistent with other study [32], we found that many parents could not 
comprehend the asymptotic nature of HPV (i.e. a person may be infected with HPV 
without knowing it), and its mode of transmission (i.e. HPV can be transmitted sexually 
from one person to another). Inevitably, lack of understanding may indicate the inherent 




Our data suggest that parents had a positive attitude about vaccination in general 
and over 95% believed prevention was better than curing a disease. Over 70% parents 
knew that vaccination was a way to prevent infection with HPV. However, it is intriguing 
that 67.4% parents did not know men could also receive HPV vaccination. Additionally, 
although the population was fairly knowledgeable on cure, detection, and screening of 
cervical cancer, 53% did not correctly know that women who received the HPV vaccine 
still need to get a routine screening (Pap smear test) for cervical cancer. Findings from 
this study reflects the necessity of disseminating the correct knowledge to the parents 
using the preferred channel so that parents can make informed decision to vaccinate their 
children against HPV. 
This study indicated statistically significant association of higher knowledge score 
with sex of the parents being mother, longer duration of stay in US, having history of Pap 
smear and higher household income. A strong predictor of knowledge and awareness was 
the sex of the parents. Mothers were more knowledgeable than fathers. Similar trend was 
found in existing literature as Pelucchi et al. [33] reported in a study at Italy and Basu and 
Mittal [34] in India that mothers were more aware of HPV and cervical cancer than 
fathers. It clearly identifies that more emphasis should be given to address the issues of 
males when interventions are designed.   
Socioeconomic condition such as income positively influences the knowledge as 
high income (above $60,000) population is more likely to have higher HPV related 
knowledge. It is a logical analogy that higher income families would have more access to 
the information.  
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Similar to previous studies [35, 36], higher knowledge was also found in the 
families with family history of cancer as well as in the families where mothers underwent 
cervical cancer prevention practice. However it was difficult to specifically identify the 
cause and result (e.g. whether the screening experience influenced them to acquire 
knowledge or the higher knowledge prompted them to cervical cancer screening). In a 
study among women, Tiro et al. [36] observed an association between Pap test and 
knowledge about cervical cancer. It was reported that women who had abnormal 
screening result were more likely to be knowledgeable about cervical cancer. This 
association could not be examined in the current study because none of the participants 
reported abnormal screening results.  
Additionally, acculturation also determines HPV awareness [37]. Duration of stay 
and language spoken at home are usually the indicators of acculturation to the United 
States. From our analysis we found that the odds of parents possessing high HPV 
knowledge and awareness were significantly high for the parents who stayed in the US 
for more than 10 years. Moreover, study showed that whether or not at least some 
English spoken at home was positively related to awareness of HPV, HPV vaccine and 
genital warts. Therefore, these results indicated that acculturation with the US culture 
affects the awareness and knowledge of HPV.  
5.3 Willingness 
The overall acceptance rate in this study was relatively higher than a previous 
study among SA parents. However as reported in a British study [22], 11-25% SA 
mothers were willing to vaccinate their daughters compared to 55.8% in the current study. 
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The acceptance rate among SA immigrants, however, is still lower than other ethnic 
minorities (e.g. Latino women) in the US [38]. 
5.3.1 Difference in Acceptance Across Sex of the Children 
This study included both the parents of daughters and sons to identify any obvious 
difference in parents’ willingness regarding the sex of the child. In our study a clear 
difference of HPV vaccine acceptance for daughters and sons was found as 55.8% 
parents with daughters compared to only 41.3% parents were willing to vaccinate their 
child. This trend is very similar to the one found in a study in Sweden [28] as more 
parents of daughters (64.5%) than parents of sons (56.9%) were willing to accept HPV 
vaccination. The low acceptance rate for sons, in this study, can be linked to the most 
important barrier indicated by the unwilling parents which was not having enough 
information about the vaccine or concern that the vaccine was relatively new. This is also 
supported by their low awareness about male vaccination and lack of knowledge about 
causal relationship between HPV and genital warts. Also, these parents indicated media 
as their primary contributor of knowledge regarding HPV and HPV vaccine. However, 
media coverage of HPV vaccine emphasized female vaccination rather than male 
vaccination [39]. So, parents may remain unaware of the HPV vaccine and the 
consequences of HPV infection in males. Providing the risk of HPV infection not only 
for the boys but also for their sexual partners[40 ,41], it is necessary to educate parents 
with the most correct and detail information through their most preferred channel of 
information (i.e. social media) which may increase the compliance of HPV vaccination 




5.3.2 Difference in Acceptance Across the Sex of the Parents 
As found in the current dataset, willingness of mothers to vaccinate children is 
different than that of fathers. As was seen in our study, 68.1% mothers were willing to 
accept HPV vaccination whereas only 36.7% fathers were willing to vaccinate their 
daughters. For the sons, on the other hand, 40% mothers compared to 42.9% fathers were 
willing to vaccinate their sons but the result was not statistically significant (p>0.1). This 
gender difference found in this study was consistent with previous studies. A study in 
Italy [33] suggested that mothers were more approving of vaccinating their children than 
the fathers. Also, a recent study in Sweden [28] observed a pronounced difference in 
willingness between mothers and fathers.   
It is important to realize that this difference between parents regarding the 
acceptance of HPV vaccination may have significant consequence for South Asians. 
Most of the time, fathers play the primary role regarding vaccine decisions in the family 
[16]. The study by Marlow et al. [22] showed that South Asian mothers were more likely 
to make a joint decision with their husband. The finding in the current study also 
resembles a similar trend as 46.3% of the mothers indicated that their husbands as being 
the influential person for the vaccination decision. If the issues related to lower 
willingness of the father are not appropriately addressed, it may influence the acceptance 
of the HPV vaccination as a whole.  
5.3.3 Other Factors 
The knowledge of HPV was found to be a strong determinant of HPV vaccine 
acceptance. The results suggest that higher HPV knowledge is positively associated with 
parents’ willingness to vaccinate the daughters. Even if statistically insignificant, a 
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similar association with knowledge was also found for parents’ willingness for sons.  
These results resonate well with the findings of a number of previous studies. Marlow et 
al. [22] reported a very low HPV acceptance among SA mothers of daughters which 
could be attributed to the low awareness and knowledge of mothers. The contrasting 
picture provided by Basu and Mittal [34] clarifies this association even more.  In that 
study, only 23% of the parents were willing to vaccinate their daughters but after 
receiving information on HPV and HPV vaccine, the acceptance had risen to 73 percent.  
Positive attitude towards vaccination in general was another important predictor 
for acceptance, as parents with positive attitude more willing to vaccinate their child for 
HPV. Moreover 88.1% parents considered vaccination against STIs. Similar attitudes 
were also found by Basu and Mittal, [34] and Jasper et al. [27]. Such attitudes may 
explain the higher willingness to consider HPV vaccination.  
5.4 Supporting Factors and Barriers Toward HPV Vaccination Decision 
Cervical cancer is the third highest cause of cancer deaths in the world and HPV 
infection is the major cause of cervical cancer. As found in several studies, protection 
against cervical cancer is the strongest influencing factor for supporting HPV vaccination 
[22, 27, 38]. In the current study also protection from cervical cancer was the primary 
motivation for the parents to support vaccination for the daughters. Moreover, 20.3% of 
parents of the sons were willing to vaccinate because it prevents cervical cancer in 
women. Alternatively, realization of the importance of the HPV vaccination was 
necessary and parents of sons indicated this as being the most influential factor for 
willingness to vaccinate their sons.   
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On the contrary, along with the concern about lack of information for the new 
vaccine, fear of side effects was indicated as a major barrier by the parents for not 
accepting the cervical cancer. Moreover, 65.9% of parents in our study sample also 
mentioned their fear of  side effects of vaccine in general. It is therefore imperative to 
lead the awareness campaigns by emphasizing the safety and effectiveness of the vaccine 
as well as the promoting the benefits and importance of the HPV vaccination. The current 
side effects described by the Center for Disease Control and Prevention (CDC) are: pain, 
and redness or swelling in the site of shot, mild fever, headache, and nausea or vomiting. 
These side effects are mostly mild or moderate [42]. 
5.5 Physicians’ Role in Parental Vaccine Decision 
According to the findings in the currents study doctors’ recommendation plays the 
most important role in influencing the parents’ decision. Parents who supported HPV 
vaccination for their sons and daughter were to a large extent based on their doctors’ 
recommendation as they indicated that they usually chose whichever vaccine their doctor 
recommended. Conversely, parents who were against or unsure about HPV vaccination 
also largely pointed out that they were unwilling to vaccinate because they had not 
discussed the matter with their son/daughter’s pediatrician. Furthermore, data in this 
study showed that this group of parents relied mostly on their health care professionals as 
sources of knowledge on HPV. Previous studies in South Asian countries as well as in 
other countries worldwide also support the physicians’ recommendation as being an 
important predictor for vaccine decision. These proclaim the importance of including 
heath care professional (e.g. doctor, nurses) in the awareness campaigns and 
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disseminating the messages through the doctors so that HPV vaccine acceptance among 
SA immigrants increases and catches up the other ethnic minorities. 
5.6 Strengths of the Study 
The major strength of this study was the contribution to the literature about 
knowledge and awareness as well as the acceptance of HPV vaccination among South 
Asian immigrant parents, a population which never had been studied separately in the US 
in this regard. As indicated before, SA immigrants are the fastest growing immigrants in 
the USA. In all previous studies on HPV vaccination, this population had been included 
with Asians as a whole. However, South Asia is different socially and culturally as well 
as in terms of religion and language than the remaining part of Asia. Thus, the attitude 
and acceptance of this population toward HPV vaccination would also be different which 
also was revealed in this study. This is to our knowledge, the first study focused solely on 
SA immigrants which explored the awareness of HPV and HPV vaccination and 
identified the important determinants of HPV vaccination acceptance. Therefore, it was a 
major contribution to identify the needs of SA immigrants so that those could be 
addressed to increase the acceptability of HPV vaccination to protect a large population 
from the deadly cervical cancer. 
5.7 Limitations of the Study 
This study had several limitations. First, data presented here was collected among 
SA population in Indianapolis and greater Lafayette, Indiana area. The findings of the 
study are not generalizable to larger SA populations in their home countries or elsewhere 
in the U.S. Second, the sample size was relatively small which did not allow more 
complex statistical analysis and therefore may have missed important predictors of HPV 
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vaccination. Third, the study population was highly educated. A more stratified 
population in their level of education would have been more representative of the general 
SA immigrants in the country. Finally, the cultural distribution of the population was also 
not uniform. The majority of the participants were from Bangladesh and India. 
Representations from Pakistan, Srilanka, and Nepal were very low. This essentially 
barred us from assessing the cultural difference of HPV vaccine acceptability which 
could have been a very important aspect of this study. 
5.8 Future Research 
Since this was the first study on HPV vaccination focusing on SA immigrants, 
future studies are required with larger samples. A very important prospect of research for 
the near future would be to include the adolescent sons and daughters along with the 
parents. A large percentage of parents in the current study indicated the value of 
children’s decisions. Therefore, it would be appropriate to assess adolescents’ views to 
ascertain and promote HPV vaccination.  
The current study was designed using a questionnaire with restricted answer 
choices. However, open ended answers from the participants may allude to important 
factors of HPV vaccination. Therefore, a qualitative study by organizing focus groups 
will be arranged in future research to assess the complete perspective of the parents on 
this issue. 
5.9 Conclusion 
Realizing the lack of research on a rapidly growing population in the US, the 
objective of this research was to initiate a study focusing on exploring the knowledge, 
acceptance, and factors that play key roles in South Asian parents’ decision to vaccinate 
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their children against HPV. While addressing the specific research questions, a wide 
range of helpful and important information emerged regarding HPV acceptance among 
the study group. As identified in this study a significant gap in HPV knowledge and 
awareness exists within South Asian parents compared to other minority groups in the US. 
Since knowledge and awareness influence the vaccine acceptance, as determined in this 
study as well as in the other studies, the acceptance of HPV vaccination among SA 
immigrants was also relatively lower than other immigrant (e.g. Latina). However, it is 
very promising that the knowledge, awareness, and acceptance among SA parents are on 
the rise and may continue to do so if the emerged issues are addressed properly.  
A significant difference between fathers and mothers has been found in this study 
as fathers were less knowledgeable, less aware, and less willing to vaccinate their 
children. It is of the utmost importance to address this because especially in the SA 
households fathers have strong influence in the vaccination decision. A variation was also 
found in the acceptance of HPV vaccination across the sex of the child. Parents were 
more likely to vaccinate their daughters than their sons mainly because of the lack of 
information for male vaccination. Even though parents had an overall positive attitude 
about vaccination in general, lack of information about new vaccination and fear of side 
effects were the main barriers for vaccination. Findings suggest a widespread media 
coverage and involvement of doctors and pediatricians may strongly influence the parents 
to accept HPV vaccination.  
Despite some limitations, this study sheds light on the need to address the issues 
related HPV vaccine acceptance in order to prevent infection from this lethal virus which 
can cause a deadly cancer. Findings of this study are new and provide helpful information 
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for health care organizations and government authorities. We believe this study supports 
further research on SA immigrants in the US as a member of health related issues 
including the acceptance of preventive measures against Human Papillomavirus. 
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My name is Samina Khan and I am a graduate student in Health and Kinesiology 
department at Purdue University in West Lafayette campus. As a part of my Masters in 
Public Health thesis, I am conducting research about HPV (Human Papillomavirus) and 
HPV vaccine. The purpose of this study is to find out the knowledge and willingness of 
US immigrant South Asian parents to vaccinate their children against HPV.  
 
This e-mail invites you to participate in this study by completing a short online survey. 
Your participation is voluntary. Your response will be completely anonymous and strictly 
confidential. The survey will be available online for a period of time from the date of this 
email, and can be completed from any computer with Internet access at a time that is 
convenient for you. The survey will not take more than 20 minutes. This study has been 
approved by the Purdue Institutional Research Board.  
 
There are no direct benefits to you as a participant in this study; however, the survey will 
increase your awareness of HPV infection and HPV vaccination. Your responses will 
also help health care practitioners to develop appropriate HPV prevention programs 
addressing South Asian parent’s needs. 
 
If you are interested in completing this survey, please click this link. A browser window 
will open to the survey, which starts with an informed consent page. 
 
Your assistance is highly appreciated. 
 
Samina Khan  
Graduate Student (Masters of Public Health)  
Dept. of Health & Kinesiology  
Purdue University  
800 W. Stadium Ave.  
West Lafayette, IN 47906  
Phone: 765-464-9624 (c)  
Email:khan59@purdue.edu   
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Appendix B Online Participant Information Sheet 
Parental Acceptance of the Human Papillomavirus (HPV) Vaccination among South 
Asian Immigrants living in the Midwest USA  
Principal Investigator: Dr. Gerald C. Hyner  
Purdue University 
Department of Health and Kinesiology 
 
You are invited to participate in a research study titled “Parental Acceptance of the 
Human Papillomavirus (HPV) Vaccination among South Asian Immigrants living in the 
Midwest USA.” This study is being conducted by Principal Investigator Dr. Hyner and 
his Co-investigator Samina Khan from the Department of Health & Kinesiology at 
Purdue University.  
The purpose of this study is to assess US immigrant South Asian parents’ knowledge and 
willingness to vaccinate their children against HPV. Furthermore we want to investigate 
what factors influence their decision. 
You need to meet the following criteria to join our study: you must be a South Asian 
immigrant currently living in Indianapolis and Greater Lafayette Indiana, aged 18 years 
or older, with at least 1 daughter or son between the ages of birth and 17. 
You will have to complete a short online survey. This will take approximately 20 minutes 
of your time. First, you will be asked about your current knowledge of HPV, vaccination 
against HPV and cervical cancer. Then we will give you background information about 
HPV, vaccination against HPV and cervical cancer. After that we will ask you questions 
to determine your views on vaccination in general, HPV, HPV vaccination and cervical 
cancer. 
There is no risk associated with participating in this survey.  
This survey is totally anonymous. The survey collects no identifying information of any 
respondents.  
All the information and answers you give will be strictly confidential. 
Your participation in this survey is voluntary. You can withdraw yourself from the survey 
at any time without any penalty. 
If you have any question regarding the survey or this research project in general please 
contact Samina Khan at khan59@purdue.edu or her advisor Dr. Gerald Hyner at 
hyner@purdue.edu. If you have any questions concerning your rights as a research 
participant, please contact the Institutional Review Board at Purdue University, Ernest C. 
Young Hall, Room 1032, 155 S. Grant St., West Lafayette, IN 47906. The phone number 
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Appendix C Survey Questionnaire 
Section 1: HPV and HPV vaccine knowledge 
1. Are you aware of the Human Papillomavirus (HPV)? 
 Yes 
 No 
 Unsure  




3. Are you aware of cervical cancer? 
 Yes 
 No 
 Unsure  
4. Are you aware of genital warts? 
 Yes 
 No 
 Unsure  
5. Please read the statement below and answer whether it is “true” or “false.” Please 
choose “unsure” if you are not sure about the answer. 
 True  False  Unsure  
1. HPV can cause cervical cancer    
2. HPV can cause genital warts    
3. A person may be infected with HPV virus , but not know it    
4. HPV can be transmitted sexually from one person to another     
5. Only certain types of HPV cause cervical cancer    
6. Vaccination is a way to prevent infection with HPV virus    
7. Cervical cancer screening (Pap test) can detect if a women has Cervical 
cancer 
   
8. Women who receive HPV vaccine do not need to get a routine (Pap 
smear/test) screening for cervical cancer 
   
9. Cervical cancer can be cured if found in an early stage    
10. Man can also receive HPV vaccine    
 
NOTE: A “No return response” function will set up online so that the respondents will 





6. What was the source of information that you have about HPV, HPV vaccination 
and/or cervical cancer? (More than one answer can be given.) 
 Family 
 Neighbor, friends 
 Health professionals(doctor, nurse) 
 Social network (Facebook, Twitter) 
 Media (television, radio, internet) 
 Brochure, leaflet, magazine 
 Other, namely______________ 
7. I would like to learn more about HPV, HPV vaccination and cervical cancer 
 Yes 
 No  
 
 
Section 2: Please read the following information about HPV and HPV 
vaccine before you proceed to the next question 
 
Facts about HPV infection and HPV vaccine 
 
Please read the following information about HPV and HPV vaccine before you proceed 
to the nest question 
 
Facts about HPV: 
 HPV stands for Human Papillomavirus. There are many different HPV types. 
 Different HPV strains through different transmission modes, cause diseases such 
as genital warts and skin warts.  
 Some HPVs are called high risk HPV because they are known to cause cervical 
cancer. 
 HPV is mostly transmitted sexually from one person to another 
 HPV is a very common infection in men and women. 
 A person can be infected with HPV, but not know it. 
Facts about HPV vaccination: 
 Vaccination helps raise the body’s defenses to fight against certain diseases, for 
example, vaccination against measles during infancy 
 Vaccine against four strains of HPV is now available for both males and females 
 The vaccines help raise the body’s defense against high-risk HPV, through which 
the risk of cervical cancer is decreased 
 The currents vaccines are 70% effective for preventing cervical cancer and 90% 
effective in preventing genital warts 
 The vaccines for high-risk HPV are prophylactic. This means that vaccine should 




Section 3: Statement about vaccination in general 
 
8. Preventing a disease is always better than curing a disease 
 Strongly disagree 
 Disagree 
 Somewhat disagree 
 Somewhat agree 
 Agree 
 Strongly agree 
9. Vaccination is effective in preventing diseases 
 Strongly disagree 
 Disagree 
 Somewhat disagree 
 Somewhat agree 
 Agree 
 Strongly agree 
10. Vaccination is good for the health of my child(ren) 
 Strongly disagree 
 Disagree 
 Somewhat disagree 
 Somewhat agree 
 Agree 
 Strongly agree 
11. I am worried about the side effects of vaccinations. 
 Strongly disagree 
 Disagree 
 Somewhat disagree 
 Somewhat agree 
 Agree 
 Strongly agree 
12. Vaccination should only be given to prevent very severe diseases (Examples of 
severe diseases are: hepatitis B/C, meningitis, measles, polio etc.) 
 Strongly disagree 
 Disagree 
 Somewhat disagree 
 Somewhat agree 
 Agree 




13. Vaccination should also be given to prevent sexually transmitted infections 
(STI’s). 
 Strongly disagree 
 Disagree 
 Somewhat disagree 
 Somewhat agree 
 Agree 


























Section4a: Questions about willingness to vaccinate daughter against HPV 
(Please skip this section if you DO NOT have a daughter) 
 I do not have a daughter. I want to skip this section 
 I have a daughter. I want to continue to this section 
 
14. Vaccination against Human Papillomavirus (HPV) is now available. Are you willing 
to vaccinate your daughter against HPV? (If you have more than one daughter below 
age 17 the following questions are with regard to your older daughter) 
 My daughter has already been vaccinated >please continue to question 15 
 I am willing to have my daughter vaccinated >please continue to question 
16 
 I am NOT willing to have my daughter vaccinated>please continue to 
question 17 
 I am unsure about HPV vaccination for my daughter>please continue to 
question 17 




 All 3 doses 
  
 
16. Please indicate the most important reasons why you support vaccination against HPV 
for your daughter. ( check all that apply) 
 
 I believe the HPV vaccine is a necessity/important 
 I am worried about my daughters health 
 I believe the HPV vaccine is effective 
 It’s a good way to protect my daughter against cervical cancer 
 It’s a good way to protect my daughter against genital warts 
 I usually get my daughter whichever vaccine her doctor recommends 
 Other parents in my community are getting their daughters the HPV 
vaccine 
 Peace of mind 
 None of these apply to me 




17. Please indicate the most important reason(s) why do not support vaccination against 
HPV for your daughter  (check all that apply) 
 
 I do not think there is enough information about HPV vaccine   
 The vaccine is very new   
 I am fearful about side effects of the vaccine   
 Religious beliefs    
 My culture does not allow sex before marriage, so this vaccine is not 
needed for my daughter 
 I don’t believe the HPV vaccine is effective     
 My daughter is not at risk  
 The vaccine is too expensive       
 If a teenage girl gets the HPV vaccine, she may be more likely to have sex. 
 I have not yet discussed this vaccine with my daughter’s pediatrician   
 I will find it difficult to find a provider or clinic to get my daughter HPV 
vaccination 
 None of these apply to me 














Section4b: Questions about HPV vaccination acceptance/willingness for son (Please 
skip this section if you DO NOT have a son) 
 I do not have a son. I want to skip this section 
 I have a son. I want to continue to this section 
 
18. Vaccination against Human Papillomavirus (HPV) is now available. Are you willing 
to vaccinate your son against HPV? (If you have more than one son below age 17 the 
following questions are with regard to your older son) 
 
 My son has already been vaccinated -> please continue to question 19 
 I am willing to have my son vaccinated -> please continue to question 20 
 I am NOT willing to have my son vaccinated ->please continue to 
question 21 
 I am NOT SURE to have my son vaccinated> please continue to question 
21 




 All 3 doses 
  
 
20. Please indicate the most important reason(s) why you support vaccination against 
HPV for your son. (check all that apply) 
 I believe the HPV vaccine is a necessity/important 
 I am worried about my son’s health 
 Vaccinating my son against HPV is likely to result in fewer cases of 
cervical cancer in girls/women by preventing the spread of HPV 
 I believe the HPV vaccine is effective 
 It’s a good way to protect my son against genital warts 
 I usually get my son whichever vaccine his doctor recommends 
 Other parents in my community are getting their sons the HPV vaccine 
 Peace of mind 
 None of these apply to me 




21. Please indicate the most important reason(s) why you do not support vaccination 
against HPV for your son (check all that apply) 
 
 I don’t think there is enough information about HPV vaccine   
 The vaccine is very new   
 I am fearful about side effects of the vaccine   
 Religious beliefs    
 My culture does not allow sex before marriage, so this vaccine is not 
needed for my son    
 I don’t believe the HPV vaccine is effective  
 The vaccine is too expensive 
 My son is not at risk        
 If a teenager gets the HPV vaccine, he/she may be more likely to have sex. 
  
 I have not yet discussed this vaccine with my son’s pediatrician  
 I will find it difficult to find a provider or clinic to get my son HPV 
vaccination 
 None of these apply to me 













Section 5: Other contributing factors 
 
22. The HPV vaccine is recommended to be given before a person becomes sexually 
active. At what age would you consider HPV vaccination for your child(ren)? 
 0-2 years 
 3-5 years 
 6-9 years 
 10-12 years 
 13-15 years 
 Older than 15 years 
 I don’t consider HPV vaccination necessary at any age 
23. Do you think it is necessary to vaccinate males against HPV as well? 
 Yes 
 No 
 Unsure  
24. Do you think mandating HPV vaccination for school admission is appropriate? 
 Yes  
 No 
 Unsure  
25. Suppose you would get the vaccine for your child(ren), to which place would you 




 Private GP/nurse 
 None of the above 
 Other, please specify_______________ 
Please indicate who most influences your 
decision to accept or not accept HPV 
vaccination for your children? More than 
one answer can be given. 
 The child who would receive the 
vaccination 
 Your husband/wife 
 The father or mother of your children(if 
different from your partner) 
 Your father/mother 





h care provider 
 Community leader 
 Religious leader 








26. How likely is it that you will discuss with your child(ren) about HPV and/or HPV 
vaccine? 
 Very likely 
 Likely 
 Somewhat likely 
 Somewhat unlikely 
 Unlikely 


















Section 1: Socio-demographic information 
27. What is your sex? 
 Male 
 Female 
28. What is your age in years? 
 Below 25 
 25-34 
 35-44 
 45 -54 
 55 and above 




 Other, please specify___________________ 
30. What is your highest level of education? 
 Less than high school 
 High school graduate 
 Some college 
 College graduate 
 Graduate work or graduate degree 




 Sri Lanka 
 Nepal  
 Other_______________ 
32. How long you have been living in USA? 
  Less than 5 years 
 5 to 10 years 
 More than 10 years 




33. Language spoken at home: 
 English only  
 South Asian only (Hindi, Bengali, Urdu, Tamil etc)  
 Mostly English 
 Mostly South Asian  
 Both equally  
 





 Buddhist  
 Other _________________ 
 
35. What is your annual household’s (husband + wife) income level? 
 Less than $20,000 
 $20,000 – $40,000 
 $40,001 -$60,000 
 $60,001- $100,000 
 More than $100,000 
 




37. Please specify the age (in closest years) of your children between ages birth to 17? 
 
 Son(s) Daughter(s) 
Age of child   
Age of child   
Age of child   
Age of child   




38. Did your child(ren) receive all the recommended vaccines for their age (For examples: 

























43. What was the result of the examination/pap test? 
 Normal 
 Abnormal 
 I don’t know 











(End of Questionnaire) 










I am writing to you to follow up regarding an email I sent you last week about a research 
project. We recently invited you to participate in an important online research study. The 
purpose of the study is to explore what US immigrant South Asian Parents know and 
think about HPV and HPV vaccination for their children. 
 
If you have already completed the survey, we greatly appreciate your time and 
cooperation. If you have not yet had time to complete the survey, we are seeking your 
support in conducting this on-line survey to make this research effort a success. The 
survey will take no more than 20 minutes to complete. Your participation is voluntary. 
Your response will be anonymous and strictly confidential.  
 
The survey will be available online for three more weeks, and can be completed from any 
computer with Internet access at a time that is convenient for you. We will be emailing 
another reminder to you in about one week. If you wish to be removed from the research 
study reminder list, please reply to this message with the words “remove me” in the 
subject line, or send an email to khan59@purdue.edu. 
 
If you are interested in completing the survey, please click on the link below:  
 
A browser window will open with an informed consent page followed by the survey 
questionnaire. 
 
Thank you for your participation, 
 
Samina Khan 
Graduate student ( Masters of Public Health) 
Department of Health and Kinesiology  
Purdue University 
Lambert Hall, Room 304 
800 W. Stadium Ave.West  
Lafayette, IN 47907 
(765) 464-9624 
Email:khan59@purdue.edu            
 
